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PREFACE TO FIRST EDITION 


In the present handbook conifers are dealt with from the 
point of view of the gardener, forester, and student rather than 
the botanist, and we have therefore tried to describe the plants 
in as simple language as possible. In order to add to the use¬ 
fulness of the work we have endeavoured to include all known 
species, although many of them are not suitable for outdoor 
cultivation in the British Isles. 

The keys for the identification of the genera and species 
in cultivation, if used with care and in conjunction with the 
illustrations, should enable the student to identify most of the 
conifers he meets with in gardens. Species not known to grow 
in this country are as a rule omitted from the keys. 

Recent expeditions to China have resulted in a large 
addition to the conifers cultivated in Britain. Many of these 
are still in a young state, and the identity of some of them is 
obscure. It is evident, however, from a careful study of the 

available material, that the number of species is fewer than 

• * * * 

was at first supposed. 

^ The names adopted are chiefly those in the Kew Hand-list 
of Coniferce, except where recent research has dictated to the 
contrary. A fairly complete list of synonyms and common 
names has been included. 

Our descriptions have in most cases been drawn up from 
living plants or herbarium specimens. 

We wish to record our thanks for facilities granted by the 
present Director, Dr. A. W. Hill, and to Sir David Prain, the 
late Director of Kew; to Dr. O. Stapf, for help with the genus 
Podocarpus and for advice upon difficult points. We are also 
under obligation to colleagues and friends at the Royal Botanic 
Gardens, Kew, and the British Museum (Natural History), 
for help in various ways. Professor A. Henry has allowed 
us to make free use of information from The Trees of Great 
Britain and Ireland , and given us other assistance. 
t The following owners of estates, among others, have kindly 

, furnished us with specimens of living conifers for study and 

comparison: His Grace the Duke of Bedford; the Marquis 
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of Headfort; Lieut.-Colonel Sir George Holford; the late Sir 
Edmund Loder, Bart.; Sir John Ross of Bladensburg; Mr. 
G. W. E. Loder; Professor W. W. Smith (the Regius Keeper, 
Royal Botanic Gardens, Edinburgh); Mr. C. Coltman-Rogers; 
Mr. W. Banks; Mr. H. Clinton-Baker. To Sir John Stirling 
Maxwell and Mr. F. R. S. Balfour we are indebted for the 
loan of photographs for reproduction; and we have also to 
thank the Council of the Royal Horticultural Society for per¬ 
mission to reproduce illustrations from their Journal. Messieurs 
L. Parde and R. Hickel, the well-known French authorities on 
conifers, in addition to identifying critical species, have also 
sent us many interesting specimens from the famous arboretum 
at Des Barres and other French gardens and nurseries. 

Miss G. Lister, whose careful and accurate drawings are a 
feature of the book, has made many useful suggestions, and 
her assistance with the proof sheets has been invaluable. 

W. D. 

A. B. J. 

Kew , 1923 . 


PREFACE TO THIRD EDITION 

As a new edition of this work had become necessary it 
was decided to rearrange the matter in order that additional 
species might be included in their respective genera, and that 
proper use could be made of the specific epithets required by 
observance of the Rules and Regulations Governing Inter¬ 
national Botanical Nomenclature. When the earlier editions 
were prepared the botanical names in general use were accepted 
as it was hoped that International Botanists might agree, in the 
interests of cultivators, to conserve at least some of them, even 
though they did not conform to international requirements. 
To put an end to uncertainty on the subject a plea was made 
about 1934 f° an International Botanical Congress, for the 
conservation of a limited number of well-known and constantly 
used specific names, but, after discussion, it was rejected on the 
score of not being applicable to all countries alike. Therefore, 
no good reason can be advanced for the retention of names 
that, however convenient and well known, are outlawed by 
botanists, and the sooner authentic names are brought into 
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general use the sooner confusion will disappear. Uniformity 
in nomenclature has been aimed at by agreeing names and 
authorities as far as possible with Rehder, Cultivated Trees 
and Shrubs, ed. 2 (1940), and the latest Handbook of Coniferce 
(1938), prepared at the Royal Botanic Gardens, Kew, and 
published by H.M. Stationery Office. 

A point in nomenclature that is open to confusing ideas is 
the habit of some botanists in following zoologists by decapi¬ 
talizing all specific names, while others retain capital initial 
letters in certain cases. In the absence of international ruling 
on this question capital letters have been used in necessary 
cases in this, as in previous editions, of this work. 

In addition to name changes brought about by the obser¬ 
vance of international requirements, changes in botanical 
outlook have necessitated others. There is no general agreement 
amongst botanists about the limits of certain genera and species, 
and as there are no guiding rules and regulations on the subject, 
botanists follow their own ideas, with the result that differences 
of outlook appear to create discrepancies between the work of 
different authors. In the Coniferae for instance, it is not unusual 
to find the limitations of both genera and species differing in 
separate works. Several generic alterations have been made 
in this edition. Thus Prumnopitys elegans of earlier editions 
appears in this as Podocarpus andinus. The cypresses with 
flattened branchlet systems have been returned from Cupressus 
to Chamcecyparis, a genus in which they were included at an 
earlier period, while Thuja dolabrata again becomes Thujopsis 
dolabrata. These alterations have been made to conform with 
the decisions of Kew and Rehder. However, Florin’s name of 
Pilgerodendron uviferum has not been used for Lidocedrus 
tetragona, neither has Buchholz been followed in altering 
Sequoia Wellingtonia (gigantea ), to Sequoiadendron gigan- 
teum, although in the latter case Rehder has accepted the 
generic change. It will thus be seen that while name changes 
due to nomenclature alone are under international control, 
those brought about by botanical outlook are not. 

It is with very great regret that I have to record the death 
of my collaborator in the earlier editions, Mr. A. Bruce Jackson, 
which took place during the early days of this revision. He 
prepared all the Keys to Genera and Species for the earlier 
editions and had in view a new system of keys for this, based 
on those that appeared in his book The Identification of Conifers 
(1946), but his death occurred before he could undertake more 
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than the Key to Genera. I have used his generic key and have 
followed as far as possible his arrangement of Keys to Species, 
although I have elaborated on them. By his untimely death 
it has not been possible to give more than a hint of his very 
decided views on the relationship of the Chinese species of 
Abies. I discussed the question with him a few weeks before 
his death, when he promised to give it his attention, but he 
left neither manuscript nor notes on the subject. 

It is with gratitude that I offer the thanks of the late Mr. 
A. B. Jackson and myself to Mr. M. Y. Orr of the Laboratory, 
the Royal Botanic Gardens, Edinburgh, for many useful hints 
given us in preparation for this revision. I have also to thank 
the Director and Members of the Herbarium Staff at the Royal 
Botanic Gardens, Kew, for assistance given on various occa¬ 
sions, and to acknowledge the use made of Dr. R. Neil Chrystal’s 
book. Insects of the British Woodlands (1907), in checking the 
names of the insects cited. I have also to thank Mr. R. C. B. 
Gardner, Secretary of the Royal English Forestry Society, and 
his son, Mr. P. H. B. Gardner, for the use of photographs, Mr. 
Gerald Atkinson, The Studio, Royal Botanic Gardens, Kew, 
for the use of the photograph of the Maidenhair Tree at Kew 
used for the frontispiece, and others who from time to time 
have given me assistance. 

Unfortunately, particulars about the recently discovered 
living Chinese species of the fossil genus Metasequoia appeared 
too late for inclusion in this edition. 

W.D. 

Bidborough, 1948. 


A reprint of the third edition of this work has made it pos¬ 
sible to give particulars of an interesting tree that was intro¬ 
duced to the British Isles early in 1948, too late for inclusion 
at that time. The tree. Metasequoia glyptostroboides, was 
found in Central China in 1945 and its great interest lies in the 
fact that Metasequoia was only known in a fossil state prior to 
that date. Information about it is given in a supplement at the 
end of the book. 


Bidborough, 1954. 


W.D. 
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INTRODUCTION 

THE CONIFERS. 

The trees and shrubs included in the Coniferse form a group 
which was much better represented at earlier periods of the 
world’s history than at present, although it is still the most 

important class of the Gymnosperms. 

Many modern botanists divide the Gymnosperms into 

classes, namely, Ginkgoales, Cycadales, Gnetales, and Coni- 
ferales. Thus Ginkgo is separated from the Conifers. They 
divide the Conifer ales into seven families;— Taxacece, 
Cephalotaxacece, Podocarpacece, Araacariacece, Taxodiacece, 
Pinacece, and Cupressacecc, which, for convenience of descrip¬ 
tion, they divide into tribes. Others content themselves by 
arranging the genera of the Coniferales into two families, 
Taxacece and Pinacece, including with them the rather 
uncertainly placed Ginkgoacece. In the present work Ginkgo 
is treated as a separate class, and the Coniferce divided into 
the two families Taxacece and Pinacece, as was done in earlier 
editions. 

Botanists often follow their own ideas about the limitations 
of genera and species, and in the absence of International Rules 
and Regulations to guide a decision upon such questions, 
differences of outlook may suggest discrepancies in the work 
of authors by the extension or limitation of the number of 
genera and species. In this work an effort has been made to 
make these difficult points clear by a liberal use of synonyms 
and cross references. 

Although the family Ginkgoacece was formerly placed with 
the Coniferce, its proper place appears to be as a connecting 
link between the Vascular Cryptogams and Gymnosperms with 
affinities to both. The sole living representative of the family, 
Ginkgo biloba, is the most ancient hardy, woody plant known, 
sharing with the members of the Cycadacece, an association 




Fig. i.—SEEDLINGS. 



a, PINUS CANARIENSIS, two seedlings with nine cotyledons, which in one specimen 
are still enclosed at the tips in the seed-coat; b , ABIES LASIOCARPA , two seedlings with 
five and six cotyledons respectively; c, three seedlings of TAXOD 1 UM DISTICHUM, with 
three, four and five cotyledons; d, two seedlings of TAXUS BACCATA, with two and 

three cotyledons respectively and succeeding leaves. 




INTRODUCTION 


3 

with ligneous plants of pre-historic ages. In fact the Maiden¬ 
hair Tree of the present day is the only remaining member of 
a group of trees widely distributed through the northern regions 
of the northern hemisphere, and particularly Asia and Europe, 
in and long before the Jurassic period. Palaeontologists have 
recorded it in a fossil state, or a species of very close 
resemblance, from Jurassic formations in widely separated 
parts of the British Isles, while fossil remains of a similar tree 
have been found in much earlier geological formations else¬ 
where, even north of the Arctic Circle. The late Dr Dunkinfeld 
Scott, one of the leading authorities of his day on Palaeozoic 
Botany, thus sums up his remarks on the Ginkgoacece . 1 “ On 
the whole the sum of the fossil evidence is of sufficient weight 
to prove the great antiquity of the Gymnospermous family now 
represented by the Maidenhair tree, which appears to be best 
regarded as the one surviving member of an ancient stock, 
derived from the same cycle of affinity as the Palaeozoic 
Cordaiteae, once the dominant type of Gymnosperms.” It can 
safely be stated that for no member of the wild or cultivated 
Coniferce can such ancient origin be claimed. 

The geographical distribution of existing species of conifers 
is of great interest, some being widely spread, while the 
majority are confined for the most part to distinct areas, a few 
being decidedly local. All are temperate or sub-tropical plants, 
those found in tropical latitudes being confined to sub-tropical 
or temperate elevations. 

Morphology. 

A detailed account of the anatomy and life-history of the 
Coniferce is beyond the scope of the present work. There is a 
large literature on this branch of the subject scattered through 
various botanical publications. A good account of the group 
is given by Coulter and Chamberlain, 2 and we do not propose 
to give more than a general outline here or such information as 
is necessary for purposes of identification. 

The Seedling Plant. (Fig. I.) 

Seedling conifers present special points of interest. In the 
first place, the number, form, and size of the cotyledons or 
seed-leaves vary greatly in different genera and species, and 
often furnish sufficiently distinctive characters for identifica- 

1 Studies in Fossil Botany, Ed. 2, 613 (1909). 

2 Morphology of Gymnosperms (1917). See also Masters “ Anatomy and 
Life History of the Coniferae." Journ. Linn. Soc. XXVII, 226 (1890) 
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tion. The cotyledons usually appear above ground, but in the 
genus Araucaria two forms of germination occur; one in which 
the two seed-leaves do not appear above the surface of the soil, 
as in A. araucana (the common monkey puzzle), but are 
enclosed within the seed, the other in which the four seed-leaves 
are raised upon a well-marked stalk. In the genera Torreya 
and Keteleeria the cotyledons also remain enclosed within the 
seed. The number of the cotyledons is very variable. In 
Cupressacece and in Taxacece they rarely exceed two; when 
more than two as in Pinus and Abies , the number is often 
variable, ranging from 3 or 4, as in Pinus contorta , to 15 or 18, 
as in P . Sabiniana. 

The size of the cotyledons also varies greatly in different 
species of the same genus. In Pinus Pinea, P . canariensis , and 
P . Armandi they are 1^—2 in. long and proportionately stout, 
while in P. contorta they rarely exceed in. in length and are 
very slender. The cotyledons are usually linear in form and in 
some cases the midrib is prominent. In’many species of Pinus 
they are three-sided and in P. Strobus they are distinctly 
toothed on the margins. The apex may be pointed, as in Pinus , 
or blunt and notched as in Abies . In some species of Abies , 
Pinus , and Larix the cotyledons are longer than the primordial 
leaves which follow. In certain species of Thuja , Cupressus , 
and Chamcecyparis , they are about the same length as the 
succeeding leaves. The cotyledons usually fall away during 
the first year, but in Taxus they persist until the third and in 
Abies until the fourth year. 

Trunk and Branches. 

The relatively large development of the trunk as compared 

with that of the branches is a characteristic of many conifers. 

The verticillate arrangement of the branches, their spreading 

direction and gradual diminution in size from below upward, 

give rise to a tree of markedly pyramidal form, which depends 

mainly on the alternate development and non-development of 

the buds. In later life the tree generally loses its lower branches 

and the branching at the apex becomes less regular. In cases 

where the development of stem and branches is more equal, as 

in the yew, a bushy habit is the result. This form becomes 

modified into a fastigiate or columnar habit as the branches 

assume an upward tendency, as in Libocedrus decurrens , while 

pendulous forms are produced by the downward tendency of 
the branches. 
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The buds of conifers are much like those of other plants in 
their position and arrangement. A usual feature in the develop¬ 
ment of the leading shoot is a terminal bud surrounded by 
smaller buds, while in lateral shoots the terminal bud is often 
accompanied by two smaller buds, which sometimes remain 
dormant. The shape of the buds and budscales and their 
resinous or non-resinous character often afford good specific 
characters. The young shoots which develop from the buds 
vary greatly in colour and degree of hairiness; they also furnish 
in some instances a reliable means of identification. In Larix, 
Pseudolarix and Cedrus two kinds of shoots are produced, the 
one long and slender, with scattered leaves, the other short and 
thick, with the leaves in tufts at the extremities. The former 
are extension or leader shoots, the latter resemble the spurs of 
fruit trees. 

Foliage. 

The leaves of conifers, which, except in a few genera, are 
evergreen, vary considerably in appearance. The adult leaves 
are ovate, needle-like, flat, and linear, or assume the form of 
closely pressed scales, or in a few genera such as Agathis, 
Podocarpus, and some Araucarias, they may be long, wide and 
leathery. In many cases the leaves which succeed the cotyle¬ 
dons differ in form, attachment, or arrangement, and to some 
extent in structure from those which characterize the adult state 
of the tree. The arrangement of the leaves often varies on 
different parts of the tree. Thus on the erect leading shoots of 
various species of Abies, Picea, Pseudotsuga, Tsuga, Taxus, 
and Cephalotaxus, the leaves spread on all sides. On coning 
shoots the leaves are vertically placed, while on the lateral 
branches they are arranged nearly in one horizontal plane. 
The surface of the leaf is perforated with stomata which are 
breathing pores or apertures in the epidermis surrounded by 
guard cells leading into an intercellular space below. In Pinus, 
Picea, and Abies the stomata are disposed in longitudinal bands 
on one or both surfaces, their position being indicated by white 
dots of glaucous bloom. 

Beneath the epidermis are usually found one or more layers 
of long, thick-walled strengthening cells known as the hypo- 
derm, often forming an unbroken-sheet or perforated by the 
stomata, and sometimes thickened by additional layers. In 
the genus Pinus the hypoderm varies considerably in the 
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different species and occasionally affords distinctive characters 1 
which are mentioned in the description of the species. 

Traversing the mesophyll or spongy tissue of the leaf are the 
resin ducts, which although variable in position usually occur 
in definite numbers and in well-defined situations according to 
genera and species (see Tsuga, Abies , and Pinus). These resin 
canals are not very constant in their occurrence and are some¬ 
times absent. When present the canals terminate at the base 
of the leaf and do not join on to those of the stem. In the centre 
of the mesophyll is the bundle sheath or endoderm, consisting 
of a single row of oval cells. These encircle the pericycle (thin- 
walled) cells, in the centre of which is the fibro-vascular bundle 
which constitutes the midrib of the leaf. In some cases (as in 
Araucaria) there are several such bundles running through the 
leaf. 


Flowers. 

The male and female flowers of conifers are produced 
separately either on the same tree or on different trees. The 
male flowers consist of a number of stamens arranged in catkin¬ 
like clusters (strobiles), each stamen usually including an 
anther and filament. In colour they are usually some shade of 
yellow, violet, or deep crimson. The anthers are produced either 
on the sides or on the under-surface of the staminal leaf or 
sporophyll, which consists of a filament expanding above into 
a scale-like connective. The pollen grains are global and some¬ 
times winged. 

The female flowers are borne in cone-like bodies (strobiles), 
each flower usually consisting of a bract and a scale, one above 
the other, the lower one (the bract) being sterile, the upper one 
(the ovuliferous scale) fertile and bearing a seed or seeds on its 
upper surface. The relative proportions of the bract and seed 
scale vary in different cases so that while in some genera, such 
as Abies , the bract and scale are always distinguishable, in 
ethers the two are so intimately blended as to be indistinguish¬ 
able to the naked eye when the cones are ripe (see Pinus ). The 
seeds are not, as in other flowering plants, enclosed in an ovary, 
but lie exposed on the upper surface of the scale; hence the 
name " Gymnosperms 99 or “ naked-seeded plants.” The 
flowers are usually wind-pollinated. 

There are two theories about the morphology of the flower. 
Some regard the male as one flower of many stamens; others, 

1 Shaw, Genus Pinus, 6 (1914). 
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however, consider each stamen as a separate flower, hence the 
difference in the terms of flower, catkin, and strobile applied to 
the male inflorescence. Similarly the female cone may be 
regarded as a single flower composed of many bracts and 
scales, or each bract with its seed scale may be treated as a 
distinct flower. 

The number of ovules to each fertile scale varies consider¬ 
ably in different genera. Sometimes it is solitary, as in Taxus] 
in Pinus there are two seeds to each scale, while in some species 
of Cupressus they are numerous. The cones of some species 
ripen a few months after the flowers are produced and in other 
cases they require a second and, in a few instances, a third 
summer to attain maturity. 

Further details of external morphology will be found under 
the description of the various genera. 

Wood. 

The wood is distinguished from that of other flowering 
plants in the absence of vessels, and is composed of tracheids 
or elongated spindle-shaped cells with closed ends which are 
dovetailed between one another. They have woody walls 
marked with bordered pits, which are a characteristic feature 
of coniferous woods. The medullary rays traversing the wood 
are usually only one cell thick and rarely visible without a lens. 
In some genera (notably Pinus ) resin ducts are conspicuous as 
small dots on the transverse surface of the wood, whilst in 
certain other genera (Abies) such ducts are absent. The dis¬ 
tinction between spring and autumn wood is usually well 
marked in trees from temperate regions, but less distinct in 
species from warmer countries. Heart-wood and sap-wood are 
not always well defined. 


Economic Uses. 

Many conifers yield timber of very great importance. In 
most cases the wood is strong in comparison to its weight, and 
is often straight-grained, easily worked, durable, or easily 
made so by treatment with preservatives. It takes paint, 
polish, and glue well, and the many kinds are suitable for a 
wide range of work, particularly general carpentry and joinery, 
pit props, paper pulp, artificial silk and other textiles, and when 
treated with a preservative for telegraph poles, railway sleepers 
and paving blocks. By destructive distillation various tar pro¬ 
ducts, pyroligneous acid, etc., are obtained. In trade circles 
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coniferous woods are termed soft-woods in contradistinction to 
the term hard-woods as used for the timber of broad-leaved 
trees. The terms serve their purpose although they are only 
correct when the contrasts are made with the wood of some 
species, as the wood of some conifers, such as Yew and Kauri 
Pine, is much harder than that of Lime and Willow, and even 
the softest coniferous wood is harder than Balsa, the wood of a 
broad-leaved tree of Central and Tropical South America. 
Several species afford large quantities of resin, which, on dis¬ 
tillation, yield turpentine and rosin. 

Others exude, what becomes on exposure, very hard resin 
or copal highly esteemed for use in paints and varnishes. From 
bark-blisters and wood a semi-resinous substance (balsam), 
used in medicine, for mounting microscopic specimens, and 
other purposes, is obtained. Oil from the distillation of leaves, 
fruits and wood is sometimes employed in medicine and per¬ 
fumery. Fibre from bark and foliage is sometimes used in 
upholstery; the seeds of certain species are valuable for food, 
whilst the bark of others is used by tanners. Further particulars 
of the economic uses are given under the respective genera and 
species. 


Propagation. 

Whenever possible conifers should be increased by seeds, 
as seedlings usually form the best trees. However, cuttings of 
various species, particularly of Chamcecyparis, Cupressus , 
Cupressocyparis , Taxus , the dwarf spruces, and some other 
kinds, may be rooted, and this means of propagation is 
necessary in the case of varieties that do not seed freely or do 
not breed true from seed. Some of the cypresses give almost as 
good results when raised from cuttings as others do when raised 
from seeds, for they form and maintain good leading shoots 
without much attention to training. This is particularly the 
case with Cupressocyparis Leylandii, a tree that may become 
useful for forests. Grafting is also resorted to as a means of 
increase, especially for some of the rarer firs and pines, but it 
should not be employed before other means of increase have 
been tried and failed, for grafted plants rarely grow into 
shapely specimens. When grafting is practised the stocks 
should previously have been established in flower pots, and 
only kinds used that are closely related to the scions. Layered 
branches may be rooted, in fact the lower branches of some 
conifers, notably spruces and cypresses, that are in contact 
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with the ground often take root. The ends of the branches turn 
upwards and eventually form erect young trees, but they are 
rarely so shapely as seedlings. It is not unusual for Sequoia 
sempervirens to produce coppice shoots from the butts of felled 
trees which grow normally into large shapely specimens. 
Young trees of Cunninghamia lanceolata, Araucaria araucana, 
and Cryptomeria japonica act in the same way, young shoots 
appearing from dormant buds near the base of the trunk, while 
larch sometimes acts in a similar manner after fire has passed 
through a plantation. In some places a good deal of natural 
regeneration goes on in the neighbourhood of established trees, 
and when this happens the young trees usually grow more 
vigorously than planted trees. In fact when forests can be 
regenerated by natural seedlings the method is encouraged, 
mother trees being left at a general felling to produce seed to 
restock the ground. 

The source from which seed is procured may be an 
important factor in the future development of trees. When the 
collection of seeds can be controlled they should only be taken 
from well-grown, perfectly healthy specimens. Providing the 
seed trees are healthy, age is not a very important factor, 
although the germination percentage of seeds is likely to be 
higher from fairly young or up to middle aged trees, than from 
those that are nearing their maximum age. What is even more 
important is the region from which seed is collected. With trees 
that have a wide range of distribution, such as Scots pine, larch 
and common spruce, various types or races have developed 
which have adapted themselves to the peculiar climatic con¬ 
ditions of their respective regions, but seeds taken from those 
trees might not develop into equally fine specimens, or even 
thrive, in another country, therefore for forest planting it is 
very necessary that attention should be paid to the source of 
the seed. 

When large quantities of seeds are to be sown light, well- 
drained and well-worked soil, as free as possible from weed 
seeds, should be chosen. After early cultivation it should be 
worked down to a fine tilth before sowing the seeds, and made 
into beds 3 to 4 ft. wide, separated by paths 12 to 15 in. wide, 
the narrower beds being more convenient for weeding. The 
soil should be on the dry side when the seeds are sown. They 
should be sown thinly, lightly covered with soil, and pressed 
down by a light wooden roller. The correct time for sowing 
varies in different districts but usually between the middle of 
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March and the middle of April, the object being to get the seed¬ 
lings above ground at the earliest possible date after the danger 
of spring frosts is over. In places where frosts are experienced 
into late spring or early summer, it is usual to erect supports 
over the beds that can be covered with protective material at 
night. Such a screen may also be required to shade small seed¬ 
lings from hot sun. Steps must also be taken to protect the 
seeds from mice, birds and squirrels. On no account should 
seed beds be made on ground that is subject to even light flood¬ 
ing after heavy rain. Small quantities of seed raised in green¬ 
houses or frames can be sown from January onwards. 

Cuttings are usually inserted in sandy soil in a close frame, 
warm greenhouse, or even under cloches out of doors. July, 
August and September are good months for the work, though 
when the cuttings are inserted in frames they may be put in 
later in the year and spring made cuttings can be rooted in 
warm propagating frames. Strong cuttings of Sequoia semper - 
virens can be rooted in a sheltered outdoor border, and in very 
mild places in the warmer counties other conifer cuttings have 
been rooted out of doors. Grafting is usually practised in warm 
greenhouses on stocks previously established in flower pots. 
Layering can be carried out at almost any season, spring being 
the best time. 

Young Plants (Nursery Treatment). 

Seedlings raised in pots or boxes should be lined out one 
to two inches apart in prepared soil in a cold frame or in nursery 
rows, or, in the case of a few plants, placed singly in small pots 
before the roots become twisted or interlaced. The value of 
lining out over pot cultivation is that the roots have a free run, 
whereas in pots they become very twisted. When planting 
seedlings, long roots should be shortened to encourage the 
growth of fibrous roots. Young trees raised in outdoor beds 
may be allowed to remain one or two years in the beds, accord¬ 
ing to size and density. They should then be lifted and sorted 
into first and second sizes, any deformed or sickly plants being 
destroyed. During sorting, the opportunity should be taken 
of shortening very long roots. They should then be lined out 
in borders, the plants being spaced about three inches apart in 
rows g 12 inches apart. In this position they should remain 
for one or two years, then, if they are not large enough for 
forest planting, they should be transplanted and given more 
space. Plants g —12 in., or in some species up to 2 ft. high are 
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usually large enough for planting under sylvicultural con¬ 
ditions but larger plants may be planted in parks and gardens 
where they can receive individual attention. Young trees left 
in nursery borders should be transplanted every alternate year 
until they can be placed in permanent positions. Many conifers 
are, however, difficult to establish after they have attained a 
height of several feet, and it is usually wise to find them 
permanent places while they are quite small. 

Permanent Planting. 

A great deal more care and expense is taken about tree 
planting in arboreta, pineta, parks and gardens than when 
trees are planted under forest conditions. The main reason for 
the difference is that under the former conditions large numbers 
of species from many parts of the world are expected to grow 
in a limited area of ground, and it is necessary to prepare the 
soil to suit the trees. In the other case one or two species of 
trees are used to stock many acres of land and kinds are selected 
that are known to succeed under the peculiar conditions. Trees 
that are planted in scientific collections, or to embellish parks 
and gardens, are usually placed in well worked ground, though 
the character of the soil is not always given sufficient con¬ 
sideration. It is sometimes presumed that conifers not only 
succeed but actually thrive better in acid or neutral soils than 
in those containing an appreciable amount of lime, and that is 
true of some species, but there are others that actually give the 
best results in soil with calcareous tendencies. Likewise, lack 
of phosphates in the ground sometimes makes the difference 
between success and failure. In ground deficient in phosphates 
some good can be done by mixing basic slag with the soil when 
the ground is being prepared for planting, and by applying 
surface dressings to the land at later dates, while the applica¬ 
tion of lime to acid soils will help to counteract the acidity. 

When trees are to be planted in parks or gardens it is 
. advisable to prepare large holes, taking the opportunity of 
replacing poor soil by that of better quality, and adding 
decayed leaves, or well rotted farmyard manure, with basic 
slag when necessary. Where lime is required it should not be 
directly applied with farmyard manure, but forked into the 
ground a few weeks before or after manure. When a few 
kinds of trees only are to be grown on a limited area of ground 
and particularly in the case of rare trees, it is advisable to go 
to the extra trouble and expense of trenching the whole of the 
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ground where they are to be planted. The ground should be 
trenched 2 ft. deep, keeping the top soil to the surface, replacing 
poor soil by better when necessary, adding decayed leaves or 
manure, or for peat loving kinds a little peat, and basic slag 
when required. Lime loving species should be kept apart from 
trees requiring an acid soil. It should be understood that while 
it is possible so to prepare acid soils that trees requiring lime 
will thrive in them, it rarely happens that very calcareous soils 
can be conditioned to meet the needs of plants that reach their 
best proportions in acid soils. Even after incurring consider¬ 
able expense in replacing beds of soil of a limey character with 
lime free soil, the lesult is unsatisfactory after a few years, for 
there always seems to be seepage of lime laden water going on 
from surrounding ground. Alter large holes have been dug 
or ground trenched, it should be allowed to settle for several 
weeks before plants are inserted, otherwise it will sink and the 
plants become too deeply buried in the soil. Deep planting 
should be avoided, and when possible the nursery planting mark 
on the stem should be taken as a guide to planting depth; when 
such a line is not visible cover the top roots with about one inch 
of soil. A mulch of decayed leaves or farmyard manure placed 
round the plants will minimize the need for watering during 
dry weather, but during the first year after planting a constant 
watch for signs of dryness at the roots should be kept. 

Tred^ planted under woodland conditions are less well 
treated. They are usually small and recover more quickly from 
indifferent handling than the larger ones that are selected for 
planting in gardens and parks. The usually recognized 
methods of forest planting are, notching, dibbling, and pit 
planting. Notching is carried out with a special pointed spade 
and consists of inserting the spade, pulling it forwards, 
inserting a plant behind it, withdrawing the spade and pressing 
the soil against the roots with the heel of the boot. It is practised 
on the lighter types of land and on land that has been ploughed. 

Dibbling is carried out in light soils. In both cases there is a 
tendency for the roots to be crowded and bunched together, 
and trees so planted often remain in a partially suppressed state 
for a year or two, or until they become used to their new 
condition and are able to regain vigorous root action. Pit 
planting consists of digging holes about a foot square and 9-12 
in. deep in which a young tree is planted. This means of 
planting is often adopted on heavy land and for trees that have 
een allowed to remain in the nursery longer than usual and 
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are on the large size for forest planting. There are modifica¬ 
tions of these methods and often different districts favour 
particular ways of planting, and different types of notching 
spades. By breaking up small areas with a mattock or pickaxe 
and planting by means of a spade better results can be obtained 
under some conditions, a good deal has to be left to the common 
sense of the man in charge of the work. Where the land is 
suitable it pays in forest planting to plough the ground, or, at 
any rate strips of ground to take the plants, and where a hard 
pan exists a few inches below the surface it is wise to use a sub- 
soiler on the plough. Subsoiling will often do away with the 
necessity for draining. After ploughing, planting can be 
carried out at a much faster rate than in hard ground, and the 
young plants make more rapid progress. In all cases deep 
planting must be avoided. When land to be planted with forest 
trees does not drain well it will be necessary to prepare a 
suitable number of open drains before actual planting is 
undertaken. 

Choice of Plants for Gardens and Parks. 

People who wish to include a few conifers in their gardens 
or parks should, before making their choice, visit a pinetum or 
garden where mature specimens can be seen, in order that they 
may obtain an idea of the space ultimately required by various 
species. Only too often owners of gardens who visit nursery 
gardens fall to the lure of beautiful young specimens of such 
kinds as cedars, firs, spruces and cypresses, all trees of out¬ 
standing size at maturity, take them home and plant them in 
gardens of small dimensions or in positions for which they are 
quite unsuitable, only to find that after 20 years or so they have 
outgrown their places and are too large to transplant. There¬ 
fore, they are faced with the choice of cutting them down or 
allowing them to remain to become greater inconveniences as 
the years pass. Trees of the largest size are sometimes planted 
so close to houses that they exclude both light and air from 
rooms. Once they are well grown the owners are reluctant to 
cut them down, often from sentimental reasons, as they were 
planted by a deceased relative. All this could have been 
avoided had the mature tree been visualized at planting time, 
and either a smaller-growing species selected, or enough space 
allowed for the tree to reach its full size without encroaching 
upon the house. Likewise wider spacing between trees than is 
usually allowed should be given so that the various specimens 
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do not grow into each other as they advance in age. If the 
small trees do not furnish the ground well enough in their 
youth, it is easy enough to interspace them with common nurse 
trees that can be cut out as occasion warrants, or the bare 
ground can be given over to dwarf shrubs, perennial herba¬ 
ceous plants or annuals. It is also necessary that people pur¬ 
chasing certain kinds of conifers should not be led astray bv 
the sight of young trees in rude health with long leading shoots. 
Such a condition often denotes indifferent transplanting, and 
healthy trees with shorter shoots will usually re-establish them¬ 
selves more quickly than their more vigorous neighbours. 

Pruning. 

Conifers as a rule require less pruning than broad-leaved 
trees. Some are inclined to form double leaders, particularly 
after an injury to the leading shoot, and these duplicate leaders 
should be removed as earl} 7 as possible. On the other hand it 
is often more difficult to replace a dead or broken leader of 
certain kinds of conifers than it is of broad-leaved trees, and 
better results may be obtained by encouraging the develop¬ 
ment of a shoot from a dormant bud on the trunk near the 
injury, than to attempt to form a leader from a side branch. 
Decorative trees should be kept free from dead wood and lower 
branches removed as they deterioriate in health. Many kinds 
of conifers grow into shapely specimens without any training, 
and in such cases pruning should not be done simply for the 
sake of pruning. Should the owner wish certain kinds of trees 
such as cedars, pines, larches, Douglas firs, sequoias, etc., to 
develop with a clear trunk of several feet, the pruning away 
of lower branches should be carried out while both trees and 
branches are small. About 12 in. of trunk can be cleared of 
living branches at one time without injuring a healthy tree, 
but it may be necessary to wait two years before removing 
more lower branches, although branch thinning may be carried 
out higher on the trunk. The trunks of trees growing in open 
places should not be cleared of branches too rapidly or the 

bark hitherto shaded and sheltered may be injured by sun or 
frost. 

Woodland and forest trees should be given more attention 
by the pruner than they often receive. By the trees being 
planted close together the lower branches die through lack of 
air and light before they can grow very large, but they may 
remain on the trunk for several years after they are dead, and 



INTRODUCTION 15 

they are gradually overgrown by wood as the trunks enlarge. 
Obviously, to obtain timber free from knots, dead branches 
should be removed and the work should be done early, in fact 
before the trunks exceed 4 in. in diameter. They should be 
removed in several prunings until the lower parts of the trunks 
are free from branches for about 25 ft. The length of trunk that 
can be cleared at anv one time must be left to the decision of 
the man in charge. Some foresters object to pruning on 
account of the expense, but if knotless timber is desired, and 
without doubt it will be more valuable at the end of the rotation 
than knotty timber, the extra expense of pruning is warranted; 
at any rate a contribution towards the expense might be made 
by the somewhat wider spacing of the trees at planting time. 
One of the excuses for very close planting is the desirability of 
killing lower branches and bringing about their natural fall, 
which unfortunately does not always happen according to 
plan. Too often the pruning of forest trees is given insufficient 
care. Some men prefer a billhook for the work instead of a 
saw, but unless a man is very expert in the use of a billhook he 
may make ugly gashes in the bark of the trunk and would be 
safer using a saw. Some people object to the removal of living 
branches from conifers but from my experience I have found 
that the removal of a reasonable number of living branches 
is not harmful to the tree. Pruning is best carried out between 
June and January. Any number of dead and dying branches 
can be removed at one time. A tool named the Wolryche- 
Whitmore chisel has recently been brought into use for pruning 
the branches from young forest trees; it is excellent for the 
purpose, and, for small branches, will probably supersede the 
saw. Hedges of yew, Thuja, Chamcecyparis or Cupressus 
should be clipped towards the end of July or in August. In 
some instances, particularly when Cupressus macrocarpa is 
concerned, it is better to use secateurs than shears for the work. 
Topiary work of yew may be cut over at the same time. 


Diseases and Pests. 


Conifers are attacked by numerous fungus diseases and 
insect pests, and it is necessary that persons in charge should 
be constantly on the watch for an outbreak, for by dealing with 
either a disease or pest at once a serious epidemic may be 
averted. It is specially necessary that a sharp watch should be 
kept upon nursery stock and upon no account should affected 
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plants be sent away to other places. Particulars of some of 
the troublesome pests and diseases are given under the descrip¬ 
tions of various species, which form their hosts. 

SYNOPSIS OF FAMILIES AND TRIBES 

Family Ginkgoaceae. 

A monot} 7 pic family. Leaves deciduous, fan-shaped with 
numerous parallel veins. Flowers dioecious, male catkin-like, 
male sperms motile; female long-stalked with usually 2 ovules. 
Fruit drupe-like, orange-yellow when ripe, the woody shell of 
the seed surrounded by a pulpy, fetid, outer coat. 

Family Taxaceae. 

Evergreen trees or shrubs. Leaves alternate, rarely opposite, 
often two-ranked, usually needle-like, linear, or scale-like. 
Flowers mostly dioecious. Male inflorescences catkin-like with 
the stamens consisting of peltate scales bearing two or more 
pollen sacs. Cone formation imperfect in the female inflores¬ 
cence. Carpels few or reduced to one, each with 1-2 ovules. 
Fruit consisting of a seed with a bony shell, partly or wholly 
surrounded by a fleshy aril ( Taxus and Torrea) or drupaceous 
testa {Cephalotaxus) , or borne on a fleshy receptacle or 
enlarged stalk ( Podocarpus ). Cotyledons two. Twelve genera, 
including about 100 species in the temperate, subtropical and 
tropical regions of both hemispheres have been described. 
They are sometimes divided into three families, Taxacece , 
Cephalotaxacece and Podocarpacece. 

I. Taxe^e (The Yew Tribe). 1 

Anthers 2-9 celled; pollen grains wingless. Seed erect or 
rarely partly inverted; partially or completely surrounded by 
an aril or with a fleshy resinous coat. 

Cephalotaxus . 

Leaves linear, not spiny, two-ranked, erect or spreading, 
with two broad bands of stomata beneath and a prominent mid¬ 
rib above. Male flowers in globular heads crowded in the 
leaf axils. Female flowers consisting of several pairs of two- 
ovuled carpels. Seed olive-like, long stalked, with a fleshy 
coat, maturing the second season. 

1 A Monograph of the Family by Pilger appears in Das Pflanzetireich, 
iv, 5 (1903). 
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Torreya/ 

Leaves linear with prickly points, midrib not showing on 
upper side. Male flowers solitary. Female flowers single 
ovuled. Seed sessile or subsessile, surrounded by a thin fleshy 
aril; olive-like, maturing in two seasons. 

Dacrydium. 

Leaves scale-like or linear. Male flowers spicate. Seed 
partly inverted or ultimately erect with a short cup-like aril 
and an inner, usually dry seed-coat investing the kernel. 

Taxus. 

Leaves linear, in a two-ranked arrangement. Male flowers 
in stalked globose heads. Seed solitary, erect, borne in a fleshy 
cup-like scarlet aril, ripening in one season. 

Austrotaxus. ^ 

Tree, habit of Podocarpus. Male flowers in spikes. 

Phyllocladus. 

True leaves linear or scale-like, succeeded by cladodes or 
leaf-like branches which perform the function of leaves and 
bear the female flowers on their margins. 

Amentotaxus.y 

Leaves linear opposite. Male flowers in slender pendulous, 
branched catkins. Ovule solitary, borne in the axil of a 
branchlet. 


Pherosphcera . 

Leaves scale-like, densely arranged in four or five rows. 
Male flowers erect, globular. Cones composed of 4-8 thin scales 
with no ovuliferous scale. 

II. PoDOCARPEiE (The Podocarpus Tribe). 

Anthers 2 celled. Seed inverted, outer coat dry, surrounded 
by a fleshy cup-like aril or supported by a fleshy bract and stalk. 

4 

Microcachrys. 

Foliage scale-like, overlapping. Seed small, inverted from 
the top of the bract, surrounded at the base by a fleshy, scarlet 
aril, 
c 
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Podocarpus. 

Leaves variable, stamens in tufted spikes, stalk bearing the 
seeds, often swelling when ripe into a succulent, highly coloured 
mass around or below the inverted seed. 

Saxe-Gothcea. 

Foliage yew-like. Male flowers in stalked cylindrical spikes. 
Cones with thickened scales and inverted seeds in grooves. 

Acmopyle. 

Foliage yew-like, stalkless. Young female flowers appar¬ 
ently composed of several sterile and one fertile bract fused into 
a warty fleshy receptacle and bearing a single seed. 

Family Pinaceae. 

Mostly evergreen resin^ielding trees or shrubs. Male or 
female flowers usually on the same tree. Cone formation 
perfect, seeds concealed between scales; seed-coat woody or 
leathery, no aril. 

I. Cupressine/E (The Cypress Tribe). 

Trees or shrubs usually with the adult leaves appressed; 
opposite, whorled in 3-4 rows, small, scale-like, rarely linear. 
Buds not scaly. Cone-scales mostly confluent with the bracts, 
arranged crosswise, generally woody when ripe. Seeds erect. 

Sub-tribe I. Juniperine^e. 

Male and female flowers on the same or on different trees. 
Cone-scales fleshy, at length confluent and berry-like. Seeds 
not winged. 

Juniperus. 

Foliage scale-like or needle-like, occasionally two kinds on 
the same plant. Cone scales at length confluent and fleshy, 
berry-like, of 3-6 valvate scales. 

Sub-tribe II. Callitrine^e. 

Cone scales, verticillate, dry, valvate. Seeds usually 
winged. 

Callitris. 

Twigs brittle, angular. Leaves scale-like, three-ranked, 
closely clasping the stem except at the triangular tips. Cone 
scales 6-8 erect, unequal, verticillate, dry, valvate, united at the 
base. Seeds usually winged. 
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Tetraclinis. 

Twigs flattened. Leaves scale-like, four-ranked. Cones 
composed of 4 scales. Seeds 2-9 on each scale. 

Widdringtonia. 

Resembling Callitris, but with the leaves spirally arranged, 
and numerous seeds to each scale of the cone. 

Actinostrobus. 

Leaves scale-like, three-ranked. Cone scales 6, equal in 
size, surrounding a central axis, each with one or two winged 

seeds. 

Callitropsis. 

Closely allied to Callitris, but distinct in the Araucaria-like 
leaves arranged in eight vertical rows and in the cones, which 
consist of 8 scales in 2 whorls of 4 each. 


Sub-tribe III. Thuine^. 

Male and female flowers usually on the same tree. Cone 
scales woody, truncate and peltate or oblong and joined only 
at the base. Seeds usually winged. 

Fitzroya. 

Tree or shrub with three-ranked leaves. Cone solitary, 
terminal of 2—3 rows of whorled scales, of which only the upper 
are fertile. Seeds 2-3 winged. 

Diselma. 

Shrub, with opposite scale-like leaves. Cone scales 4, inner 
pair fertile. Seeds 3 winged. 

Cupressus. 

Adult leaves, scale-like, appressed. Cones globular or 
oblong, woody, with peltate scales, ripening in the second year. 
Seeds numerous, 6—20 to each scale. Cotyledons 2—5, usually 

3 - 4 . 

Chamcecypans . 

Branch systems flattened and frond-like, mature leaves 
scale-like. Cones globular, usually ripening within a year, 
scales 6-12. Seeds usually 2 to a fertile scale. Cotyledons 2. 

Cupressocy paris. 

Branch systems and leaves as in Chamcecyparis nootkaten- 
sis. Cones rather similar in shape to those of Cupressus 
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macrocarpa, in. diameter, scales 8. Seeds about 5 on each 
scale, tubercled, ripening the second year. 

Thujopsis. 

Branchlets flattened, spreading, frond-like. Male flowers 

cylindric with 6-10 pairs of stamens. Cones subglobose, scales 

6—8, the upper pair sterile, the fertile ones with 3—s winged 
seeds each. 

Thuja. 

Branch systems flattened, leaves scale-like. Male flowers 
ovoid with 6-12 stamens. Cones with oblong scales which are 
thickened upwards, the two uppermost pairs fertile, with 2—3 
seeds each, seeds usually winged (not in T. orientalis ). 

Libocedrus . 

Branch system flattened. Leaves scale-like, arranged in 

decussate pairs. Cones oblong, with 2—6 valvate scales, of 

which the middle pair alone is fertile. Seed with two unequal 
wings. 

Fokienia . 

Intermediate in character between Chamaecyparis and 
Libocedrus. Branch systems flattened. Leaves in four ranks, 
arising at the same level. Cones like those of Chamaecyparis, 
but with numerous unequally winged seeds to each scale. 


II. Taxodine^e (The Taxodium Tribe). 


Trees with narrow linear leaves, spirally arranged, some¬ 
times apparently two-ranked. Buds not scaly. Male and 
female flowers on the same tree. Cone scales spirally arranged, 
more or less woody. Bracts partially consolidated with the 

scales. Seeds 2-6 to each scale, erect or inverted, winged or 
wingless. 


Cryptomeria. 

Leaves linear, awl-shaped, spreading, spirally arranged in 
five ranks. Cones globular; the scales centrally attached to the 
axis, each with spine-like processes at the apex; bract combined 
with the scale for the greater part of its length and showing as a 
recurved point on its outer surface. 


Cunninghamia. 

Leaves flat. Male flowers in terminal umbellate clusters. 
Cones globular. Scales persistent, Bracts long, leafy, spreading 
at the points. Seeds 3 to each scale, winged, pendulous. 
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Taiwania. 

Adult leaves, scale-like. Cones sub-globose with numerous 
scales. Secondary scales absent. Seeds 2 to each scale. 

Taxodium. 

Leaves deciduous, two-ranked. Male flowers in branched 
catkins. Cones globular or slightly obovate with scales thick, 
peltate. Seeds angular, warted, wingless. 

Glyptostrobus. 

Leaves three-ranked on barren branchlets, scale-like on 
fertile branchlets. Cones pear-shaped, stalked. Seeds winged. 

Sequoia. 

Leaves flat in a two-ranked arrangement or awl-shaped and 

spirally arranged. Cones globular, pendulous, with persistent 
woody scales. 

Metasequoia. 

Young shoots bright brown, buds mostly opposite, leaves 
opposite, pectinately arranged. 

Athrotaxis. 

Leaves small, spirally arranged, crowded. Cones globular, 
like those of Cryptomeria. Scales with a triangular spine-like 
process near the apex. Seeds winged. 

Sciadopitys. 

Leaves of two kinds, small, scale-like and long leaf-like 
cladodes or double leaves, arranged in whorls. 

III. Abietine/E (The Fir Tribe). 

Trees with adult leaves linear, spirally arranged but 
apparently in two or more rows, or in tufts. Buds scaly. Male 
and female flowers on the same tree. Cones mostly woody with 
spirally arranged scales; the bracts 1 though relatively small, 
remain separate from the scales, except at the very base. Seeds 
2 to each scale, inverted, winged. 

Pinus. 

Leaves needle-like with characteristic resin canals, usually 
in bundles of 2, 3, or 5, on short shoots within a common sheath 
Long shoots with scale leaves only on the lower part. Cones 
woody with persistent scales. 

1 In Pinus the bract disappears in the ripe cone. 
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Picea. 

Leaves flat or angular, leaving projecting peg-like scars 
when they fall. Cones pendulous with persistent scales. 

Abies . 

Branches whorled. Leaves needle-like, flat or flattish, with 
distinct resin canals, leaving a disc-like scar when they fall. 
Cones erect, ripening in one year, breaking up as soon as the 
seeds are ripe. Scales deciduous from a central axis. 

Keteleeria. 

Leaves flat, with a raised midrib on eithei surface. Buds 

roundish. Male flowers in tufts or umbels. Cones erect, lateral, 

the scales long persistent but ultimately separating from one 
another. 

Pseudotsuga. 

Habit and foliage of Abies, but leaf scars less prominent. 
Buds beech-like. Cones pendent, ripening the first year. Scales 
persistent, bracts markedly three-lobed, trident-like. 

Tsuga. 

Leaves flat or angular, usually in a two-ranked arrange¬ 
ment. Leaf-stalk slender, pressed against the shoot. Cones 
ovoid or oblong, composed of a few persistent scales. 

Cedrus. 

Leaves needle-like, rigid, scattered on long shoots or tufted 
on short spurs. Male flowers in erect catkins. Cone scales over¬ 
lapping, ultimately deciduous. 

Larix. 

Leaves arranged as in Cedrus, but deciduous, soft. Male 
flowers in short spikes, cone scales woody, persistent. 

Pseudolarix. 

Resembling Larix in its deciduous tufted foliage, but with 
club-shaped short shoots and spike-like male flowers arranged 
in umbels. Cone scales deciduous. 

IV. Araucarine^e (The Araucaria Tribe). 

Trees with spirally arranged narrow or broad leaves. Buds 
not scaly. Male and female flowers on the same or on different 
trees. Anther cells pendulous. Cones globular; scales very 
numerous, spirally arranged, apparently single by the con- 
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solidation of bract and scale, the latter being relatively small. 
Seeds 1-6 to each scale. 

Agathis. 

Leaves usually broad and flat. Cones globular, the scales 
separating when ripe. Seed i to each scale, free, obliquely 
winged, pendulous. 

Araucaria . 

Leaves lance-shaped or awl-shaped, spirally arranged. 
Cones globular, scales very numerous, deciduous. Seed more 
or less winged, united with the scale. 

KEY TO THE GENERA IN CULTIVATION 

WITH NOTES ON THE USE OF THE KEY. 

The following key, based on well-marked characteristics 
of shoots, winter buds and foliage, should enable the beginner 
to identify the genus of any conifer he is likely to meet with in 
cultivation, and should be used in conjunction with the keys 
to the species which will be found under the respective genera. 
The keys are intended to be used with specimens having 
mature foliage taken from well-developed lateral branches. 
The diagnostic characters should be easily distinguished with 
the naked eye or with the help of a pocket lens magnifying 8 
diameters. It is important to note that the characters based 
on buds and bud-scales are only available during the autumn 
and winter months when they are in the resting stage. 

The foliage of quite a number of conifers possesses a 
characteristic odour when bruised or rubbed, which often 
afford a useful diagnostic character. The branchlets of all 
forms of the Savin (Juniperus Sabina ), have a strong rank 
smell and can be distinguished from other junipers by this 
character. Chamcecyparis ( Cupressus ) nootkatensis , Torreya 
californica and T. nucifera are also rank smelling. Abies 
grandis, Thuja plicata and T. occidentalis have aromatic 
foliage, especially in warm weather. The cut shoots of Abies 
amabilis have an odour similar to that of tangerine orange, 
while the foliage of Douglas Fir {Pseudotsuga taxifolia ) has 
a pine-apple-like scent. The leaves of the Colorado Douglas 
Fir (P. glauca) are said to smell like turpentine. 

The position and number of the resin canals in the leaves 
of Abies and Pinus are best observed by examining a thin 
transverse section under a compound microscope, but in the 
case of Abies they can often be made out by squeezing the 
leaf after it is cut across, when the resin will be seen exuding 
from the two canals. 



24 


A HANDBOOK OF CONIFERS 


ARTIFICIAL KEY TO THE GENERA OF CONIFERS 

CULTIVATED IN GREAT BRITAIN 


A. Leaves needle-like or linear in clusters or whorls 
AA. Leaves not in clusters or whorls, 1 spirally arranged 

°r opposite. 

B. Leaves linear, linear-lanceolate or needle-like. 

C. Winter buds with scarious scales. Leaf- 
scars conspicuous . 

CC. Winter buds with green scales. Leaf-scars 

inconspicuous. 

D. Leaves less than 25 mm. long 
DD. Leaves more than 25 mm. long 
BB. Leaves not linear (except in juvenile foliage 

of Cryptomeria japonica) (Section VI). 

C. Leaves small and usually scale-like, oppo¬ 
site or whorled. Cones with few scales 
CC. Leaves narrow, often curved, spirally ar¬ 
ranged . 

CCC. Leaves broad, ovate, spirally arranged . 


Section I 


Section II 


Section III 
Section IV 


Section V 

Section VI 
Section VII 


SECTION I 

A. Leaves 2, 3 or 5 in a cluster, 2.5 cm. or more long with characteristic 

resin canals. Finns 

AA. Leaves arranged in two ways, scattered on long shoots and clustered 

on short shoots . Cedrus 

B. Leaves deciduous. 

C. Bud-scales acuminate, staminate flowers clustered 

Pseudolarix 

CC. Bud-scales obtuse, staminate flowers solitary Larix 

BB. Leaves evergreen ....... Cedrus 

AAA. Leaves completely connate in pairs, 5-10 cm. long, which are ar¬ 
ranged in whorls of 10 to 30 . . . . Sciadopitys 


SECTION II 

A. Main branches not whorled. Leaves shortly stalked, the stalks 
adpressed to the shoot. Resin duct 1 . Tsuga 

A A. Main branches usually whorled. Leaves indistinctly stalked or 
sessile. Resin ducts 2-4. 

B. Leaf-scars peg-like. Cones pendulous, with persistent scales 

Picea 

BB. Leaf-scars disc-like. Leaves with distinct resin canals. Cones 

erect, with deciduous scales .... Abies 
BBB. Leaf-scars slightly prominent, oval. Buds fusiform. Foliage 

fragrant when rubbed. Cones with persistent scales. Bracts 
3-lobed with the central lobe spine-like . Pseudotsuga 

1 Except in Fitzroya and some Junipers, where they are in whorls ol 
three. 



INTRODUCTION 

SECTION III 


25 


A. Leaves needle-like, opposite or in whorls of three 

Juniperus (in part) 

A A. Leaves linear, distinctly two-ranked. 

B. Leaves evergreen, dark green above. 

C. Bud-scales rounded. Leaves yellowish green beneath. 

Taxus 

CC. Bud-scales acute. Leaves glaucous beneath. 

D. Tree with thick spongy bark. Leaves smaller near 
the base of the shoot, grading into bud-scales 

Sequoia sempervirens 

DD. Shrub or small tree, bark not spongy. 

E. Leaves obtuse, 6-12 mm. long. 

Podocarpus alpimis 

EE. Leaves abruptly pointed 12-25 nim. long 

Podocarpus andinus 

BB. Leaves deciduous, light green .... Taxodium 
BBB. Leaves deciduous, light green, young shoots bright brown. 

Metasequoia 

AAA. Leaves indistinctly two-ranked, dark green above, paler with 2 broad 

stomatic bands beneath slightly twisted . . Saxe-Gothcea 


SECTION IV 

A. Leaves dark green, linear or linear lanceolate, two-ranked. 

B. Buds with rounded scales .... Keteleeria 
BB. Bud-scales acute. 

C. Leaves narrowing gradually to the base, 5-10 cm. long, 
stomata forming two broad bands on the under-surface 

Podocarpus salignus 

CC. Leaves rather abruptly narrowed into a short petiole. 

D. Stomata in 2 narrow grooves on lower surface 

Torreya 

DD. Stomata forming 2 broad bands on lower surface 

Cephalotaxus 

A A. Leaves light green, twisted into more or less opposite ranks, narrowly 
lanceolate; upper surface with 2 very narrow bands of stomata, 
lower surface with 2 broad bands of stomata. Cunninghamia 


SECTION V 

A. Foliage arranged in flattened sprays. Leaves in opposite pairs, scale¬ 
like. 

B. Cones oblong, woody, with the scales overlapping. 

C. Foliage aromatic when rubbed (usually) cone scales 8-12 

Thuja 

CC. Foliage larger than in Thuja, slightly resinous when 
bruised. Cone sub-globose, cone scales 6-8, with 3-5 
seeds to each fertile scale . . . Thujopsis 

CCC. Foliage not aromatic. Cone scales 6 . . Libocedrus 

BB. Cones sub-globose, woody, with scales valvate, peltate, scales 
6-12. Seeds usually 2 to each fertile scale, ripening the first 
autumn or not later than the following May or June 

Chamaecyparis 
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Foliage not arranged in flattened sprays. 

B. Leaves oblong, in whorls of 3. Cones 6-8 mm. diameter wilh 
2 ~3 rows of whorled scales of which only the upper are 
fertile ••••.... Fitzroyci 
Leaves scale-like in opposite pairs. 

C. Cones woody, taking 2 years to mature, globular, 6 mm. 
diameter or more with peltate scales, all of which 
bear seeds ...... Cupressus 

Foliage as in Charnaecy paris nootkateusis. Cones as in 
Cupressus macrocarpa. . . Cupressocypans 

Cones fleshy, berry-like. Both scale-like and needle-like 
leaves often borne on the same plant Juniperus 


CC. 


CCC. 


SECTION VI 

A. Mature foliage strongly keeled, ascending; juvenile foliage flattened 
linear, widely spreading. Cone scales longer than broad 

Cryptomeria japonica 

A A. Mature foliage keeled, strongly incurved; juvenile foliage keeled, 

widely spreading. (Not hardy) Araucaria excelsa 

AAA. Foliage not, or only slightly, keeled. 

B. Cone scales longer than broad. Bark thin Athrotaxis 

BB. Cone scales broader than long. Bark spongy. 

Sequoia Wellingtonia 


SECTION VII 

Leaves broad, crowded 2.5-5 cm. long, U P to 2.5 cm. wide. 

Araucaria araucana 


REASONS FOR NAME CHANGES 

In order to avoid difficulties amongst cultivators old well- 
known specific names were retained in the earlier editions of 
this work, instead of using names many of which, though 
botanically correct, were practically unknown to arboricul¬ 
turists and foresters. It is now, however, considered that the 
time has arrived when specific names should conform to the 
Rules and Regulations Governing International Botanical 
Nomenclature, as there appears to be no possibility of any 
of the old well-known specific names being conserved, there¬ 
fore, the standard names are used in this edition with some¬ 
times better known names as synon3/ms. As the generic term 
Chamcecyparis is now fairly generally recognized for the flat- 
branched cypresses it has been used, while in order to sub¬ 
scribe to the opinion of many botanists the generic name of 
Thujopsis has been used for the tree popularly known as 
Thuja dolabrata. 

As a guide to cultivators and students a list of the principal 
name changes is appended. 
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Name often used in Gardens 


Abies brachyphylla Maxim. 

Abies bracteata Nutt. 

Abies nobilis Lindl. 

Abies pectinata D.C. 

Abies Webbiana Lindl. 

Agathis loranthifolia Salisb. 
Araucaria brasiliana A. Rich. 
Araucaria Cookii R. Br. 

Araucaria imbricata Pav. 
Cunninghamia sinensis R. Br. 
Cupressus formosensis Henry. 
Cupressus Lawsoniana A. Murr. 
Cupressus Leylandii Jacks, and 

Dallim. 

Cupressus nootkatensis Lamb. 
Cupressus obtusa K. Koch. 
Cupressus pisifera K. Koch. 

Cupressus thyoides L. 

Cupressus cashmeriana Royle. 
Glyptostrobus heterophyllus Endl. 
Larix americana Michx. 

Larix dahurica Trautv. 

Larix europcea D.C. 

Libocedrus Doniana Endl. 

Picea alba Link. 

Picea excelsa Link. 

Picea Morinda Link. 

Picea morindoides Rehder. 

Picea nigra Link. 

Picea rubra Link. 

Pinus excelsa Wall. 

Pinus Laricio Poir. 

Pinus montana Mill. 

Pinus ponderosa var. Jeffrey 1 J. 
Vasey. 

Pinus sinensis Mayr. 

Pinus tuberculata Gord. 
Prumnopitys elegans Phil. 
Pseudolarix Fortunei Mayr. 
Pseudotsuga Douglasii Carr. 

Thuja dolabrata L.f. 

Thuja japonica Maxim. 

Tsuga Albertiana S£n6cl. 

Tsuga Brunnoniana Carr. 

Tsuga Pattoniana S6n£cl. 


Correct Name according to the 
Rules and Regulations Gov¬ 
erning International Botanical 

Nomenclature. 

Abies homolepsis Sieb. Sc Zucc. 

Abies venusta K. Koch. 

Abies procera Rehder. 

Abies alba Miller. 

Abies spectabilis Spach. 

Agathis alba Foxw. 

Araucaria angustifolia O. Kuntz. 

✓ Araucaria columnaris Hook. 
Araucaria araucana K. Koch. 
Cunninghamia lanceolata Hook. 
Chamcecyparis formosensis Matsu. 
Chamcecyparis Lawsoniana Pari. 
Cupressocyparis Leylandii Dallim. 

Chamcecyparis nootkatensis Spach. 
Chamcecyparis obtusa Sieb. & Zucc. 
Chamcecyparis pisifera Sieb. & 
Zucc. 

Chamcecyparis thyoides Britt. 
Sterns. & Pogg. 

✓ Cupressus pendula Griff. 
Glyptostrobus pensilis K. Koch. 
Larix laricina K. Koch. 

Larix Gmelinii Litvinov. 

Larix decidua Mill. 

Libocedrus plumosa Druce. 

Picea glauca Voss. 

Picea Abies Karst. 

✓ Picca Smithiana Boiss. 

Picea spinulosa Henry. 

Picea mariana Britt. Sterns & Pogg. 
Picea rubens Sarg. 
j Pinus Wallichiana A. B. Jacks. 
Pinus nigra Arnold. 

Pinus Mugo Turra. 

Pinus Jeffreyi A. Murr. 

Pinus tabulceformis Carr. 

Pinus attenuata Lemm. 
Podocarpus andinus Poepp. 
Pseudolarix amabilis Rehder. 
Pseudotsuga taxifolia Britt. 
Thujopsis dolabrata Sieb. & Zucc. 
Tnuja Standishii Carr. 

Tsuga heterophylla Sarg. 

Tsuga dumosa Eichl. 

Tsuga Mertensiana (Bong.) Carr. 
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GINKGOACE/E. 

Ginkgo Linnaeus. 

A monotypic genus on which the family Ginkgoacece is 
founded, differing from the Coniferales or Conifers, by its 
wide, flattened leaves and by fertilization being effected by 
motile male sperms, thus forming a connecting link with the 
Vascular Cryptogams, (ferns and their allies). This single 
species is the sole survivor of one of the most interesting 
families of trees, widely distributed in the temperate regions 
of both hemispheres in early geological times, and once even 
included in the forest flora of the British Isles. 

Correspondence concerning this tree was published in 
The Times during 1936, and amongst other contributors a 
letter was published on March 5th that had been written by 
Professor Seward of Cambridge, one of the leading exponents 
of fossil botany. In that letter the following paragraph illus¬ 
trative of the antiquity of Ginkgo and its allies occurred: — 
“ The family of which Gingko [usually spelled Ginkgo] is the 
sole living representative formerly included several genera 
and a large number of species; it was almost cosmopolitan. 
We cannot say definitely when this ancient group of naked- 
seeded trees first appeared in the world's vegetation, but it 
is certain that direct ancestors of the Maidenhair tree existed 
in many parts of the world millions of years before the Juras¬ 
sic period, not less than 200,000,000 years ago. As recently 
as the early part of the Tertiary period near relations of 
Ginkgo bilob a were established in Spitzbergen and other high 
northern regions. To Ginkgo biloba must be assigned the 
first place as a link with the past; a sacred tree in the Far 
East, it should be so regarded by all who desire to safeguard 
natural monuments; it is the last of a race that, ages before 
the evolution of man, occupied a position in the floras of the 

world." 
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Ginkgo biloba Linnaeus. (Fig. 2.) 

Maidenhair Tree. 

Salisburia adiantifolia Smith. 

A deciduous tree up to ioo ft. high with a trunk 18-20 ft. 
in girth, often slenderly pyramidal and sparsely branched 
when young, becoming spreading with a dense head of heavy 
branches in after life. Trunks and branches of old trees 
developing burry, peg-like structures which grow downwards, 
and on reaching the ground develop true roots from the apex 
and produce leafy branches above. Bark greyish, deeply 
furrowed on old trees. Branches irregularly whorled or pro¬ 
duced at indefinite intervals, some erect and developing dupli¬ 
cate leaders. Branchlets horizontal or drooping, beset with 
short spur-like-shoots, as in larch and cedar, which may con¬ 
tinue to produce clusters of leaves annually for many years 
and then suddenly lengthen out into long shoots bearing 
scattered leaves. Buds conical, short-pointed, with bright 
scales. Leaves on stalks up to 3 in. long, fan-shaped, resem¬ 
bling a much enlarged pinnule of a maidenhair fern, usualfy 
2-3 in., but on vigorous young trees sometimes 6-8 in. across, 
light green when young, darker towards midsummer, golden 
in autumn; the upper margin divided into two large lobes, 
usually undulated or irregularly notched, with no midrib, but 
with numerous branching parallel veins; stomata mostly on the 
' lower surface, rarely above. Male and female flowers usually 
produced on different trees (where they occur on the same tree 
it can usually be traced to shoots of a tree of one sex having 
been grafted upon one of the opposite sex). Male flowers appear 
in early spring as pendulous catkins from the short shoots 
(3-6 on one shoot), bearing numerous loosely arranged 
stamens. Female flowers arising from short shoots in pairs 
or in threes, each consisting of a long stalk bearing on each 
side below the apex, a naked ovule, which is surrounded at 
the base by a collar-like rim, the nature of which has given 
rise to much discussion. 1 Seed with a yellow, fleshy outer 
covering resembling a bull ace, enveloping a woody shell which 
contains an edible kernel. In falling to the ground in autumn 
the fleshy covering of the seed bursts and emits an offensive 
odour. Fertilization differs from that of other trees except 

1 Shaw, New . Phyt. VII, 85-92 (1908), and Coulter and Chamberlain 
Morphology of Gymnosperms, 194 (1910). 
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Cycads and Tree Ferns, as the ovules are fecundated by motile 
sperm-cells conveyed to them by the pollen tubes. This dis¬ 
covery was made by Prof. Hirase at Tokyo in 1895-6. 1 
Fecundation is completed in early autumn, but the develop¬ 
ment of the embryo is not finished until after the seeds have 
fallen to the ground. Ginkgo is said to mean “ silver fruit ” 
and to be the old Chinese name for the tree. 

The following varieties have been recorded but all may not 
be in cultivation: — 

Var. aurea (Nelson) Beissner. 

Leaves yellow in summer. 

Var. fastigiata Henry. 

Columnar in habit, the branches being almost erect. 

Var. laciniata Carriere. 

Ginkgo biloba var. macrophylla laciniata Hort. 

Leaves larger and more deeply cut than in the type. 

Var. pendula Carriere. 

Branches more or less weeping. 

Var. variegata Carriere. 

Leaves varigated with yellow. 

It is doubtful whether Ginkgo exists anywhere in a wild 
state, although it has been found growing spontaneously over 
some ten square miles near Changhua Hsien in the Chekiang 
province in China, where the trees are stated to be so common 
that they are cut for firewood, 2 but whether they are the 
remains of an ancient forest or owe their origin to some com¬ 
paratively modern agency is not clear. In China, Manchuria, 
and Korea it is commonly planted, and appears to have been 
a cultivated tree from immemorial times. It has been specially 
used for the embellishment of grounds surrounding Buddhist 
temples, where magnificent examples are found. It has also 
been planted extensively in the vicinity of Chinese palaces. 

In some of the grounds attached to temples there are speci¬ 
mens that are reputed to be over 1,000 years old, and it is 
thought that the preservation of the tree may be traced to the 
interest taken in it by Buddhist priests, who carried it about 

1 Journ. Coll. Sci. Tokyo , VIII, pt. 2 (1895) and XII, pt. 2 (1898). 

2 PI. Wils. Il,i (1914). 
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from place to place. Its introduction to Japan is also thought 
to have been brought about by Buddhist priests and many 
very fine examples are said to exist there in the precincts of 
temples. One seen by Wilson at Tokyo in 1914 was 82 ft. 
high and 28 ft. in girth. A male tree which he saw near the 
Min River above Litiang, W. China, in 1908, was 100 ft. high 
with a trunk 24 ft. in girth, and branches sweeping the ground. 

The maidenhair tree was first made known to European 
botanists by Kaempfer, a surgeon in the employ of the Dutch 
East India Company, who discovered it in 1690 and published 
in 1712 a description, with a good figure of the foliage and 
fruit. 1 The tree was introduced into Europe in or about 1730, 
being first planted in the Botanic Garden at Utrecht. It was 
introduced into England in or about 1754. Most of the earlier 
trees raised, both on the Continent and in Britain, appear to 
have been males, and the first recorded female tree was one 
found by De Candolle near Geneva in 1814. Scions from that 
tree were grafted upon a male tree in the Botanic Garden at 
Montpellier, where the first perfect seed is reputed to have 
been produced in Europe in 1835. So far as is known 
fruits ” (seeds) were not produced in England before 1919, 
when a grafted branch, raised from a scion obtained from 
Montpellier Botanic Garden in 1911, 2 produced five fruits on 
the large male tree at Kew. In 1922 a female tree at Bath 
produced a good crop of fruit. 3 Several instances have been 
recorded of female trees, far removed from male trees, matur-| 
ing fruits, 4 also of male trees suddenly bearing fruits, which 
has cast doubts on the dioecious character of Ginkgo, and! 
even suggested the idea that female trees may be partheno- 1 
genetic. There is, however, a possibility that grafting had 
been practised on both male and female trees many years 
earlier, and that records of the operation were not kept. 
Owing to the disagreeable odour of the fallen “ fruits ” the 
male tree is the best for gardens, but it is doubtful whether 
these can be recognized before flowers are produced. Some 
observers claim that certain differences, besides the flowers, 
exist in male and female trees, the former being pyramidal in • 
habit and the latter spreading or even pendent, while the male 
has been said to lose its leaves earlier in autumn. Both 
Sargent and Wilson, however, both of whom had a long 

1 Amcenitatum Exoticarum, 811. 

2 Kew Bulletin, 47 (1920). 

3 Loc. ext. (1923). 

4 Loc. cit. (1922). 

D 
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experience with the tree in China, Japan and the United 
States, were sure that it is impossible to distinguish the sexes 
until the trees flower. 

A peculiarity of growth was referred to under the generic 
description, i.e. the curious growths that appear from the 
trunk, and particularly the lower branches of old trees, that 
often grow downwards to the ground and in turn form new 
trees. The growths are sometimes very numerous and may 
be 12-16 ft. long and 1 ft. in diameter. 

Ginkgo wood is light, brittle, yellowish in colour, but of 
little value owing to the paucity of supply. It is said to be 
used in China and Japan for chess boards, chess men, chop¬ 
ping blocks and for firewood. The seeds are a regular article 
of commerce in Chinese and Japanese towns. They are eaten 
roasted at feasts, and are credited with promoting digestion 
and diminishing the effects of drinking wine. 

The tree is perfectly hardy in England where it thrives in 
a variety of soils but is sometimes difficult to establish, par¬ 
ticularly in holes of limited diameter dug in unworked ground. 
It succeeds better in cultivated garden ground or ground that 
has been trenched. After it has once become well established 
it gives little trouble. Many well-grown trees ranging from 
50-80 or more ft. in height are known. The large tree near 
the tropical fern houses at Kew is perhaps the best known 
example in Britain. It was planted in 1754 and was at first 
trained against a wall. The character of the peg-like growths 
from the lower branches can be noticed. A large tree has 
recently been brought to my notice as growing in the woods 
at Blaze Castle near Bristol, it is 9 ft. 6 in. in girth at 4 ft. 
from the ground. Mr. R. C. B. Gardner, Secretary of the 
Royal Forestry Society of England and Wales, has directed my 
attention to another large tree, 9 ft. 3 in. in girth at 5 ft. from the 
ground, that is growing at Broadlands, Hants. Neither of these 
trees was included amongst the many examples cited in con¬ 
nection with the Royal Horticultural Society's Conifer Con¬ 
ference in 1931. The tallest tree recorded at that time was 80 
ft. high growing at Linton Park, Kent. 

For many years a small tree grew in a yard between the 
gas-works and a brewery adjoining the busy High Street in 
Brentford, and that tree was often advanced as an argument 
that the maidenhair tree is peculiarly well adapted for plant¬ 
ing in places where bad atmospheric conditions prevail, but 
I do not think that the conclusion can be substantiated. When 
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the tree had to be removed for an extension of the gas-works, 
I secured the trunk, which was 9-10 in. in diameter, and 30 
years old. On cutting it through the wood was found to be in 
an advanced stage of decay. However, the large tree at Kew 
withstands indifferent atmospheric conditions better than ever¬ 
green conifers. 

Either as an isolated specimen, for planting in groups, or 
for avenues, the maidenhair tree is equally desirable. Pro¬ 
pagation is by seeds, and the varieties are grafted on stocks of 
Thetype. Outdoor grafting is successful. It has no sylvicul¬ 
tural value. See Frontispiece. 
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TAXACEAL 
ACMOPYLE Pilger. 1 

A monotypic genus allied to Podocarpus and Dacrydium 
but differing chiefly in its seed-characters. The name is 
derived from the Greek akme, apex and pule, entrance refer¬ 
ring to the apical micropyle. 

Acmopyle Pancheri Pilger. 

Dacrydium Pancheri Brongniard and Gris; Podocarpus pectinatr 
Pancher. 

An evergreen tree, 40-50 ft. high, or occasionally taller, 
with erect branches. Leaves yew-like, stalkless, arranged in 
two ranks, in. long, in. wide, curved towards the 

pointed apex, green, with irregular stomatic lines above and 
two broad, glaucous, stomatic bands separated by the green 
midrib beneath. Male catkins 1-3 together at the tips of 
branchlets, i-i£ in. long, Female flowers apparently com¬ 
posed of several bracts, all except one sterile, and fused into a 
warty, fleshy receptacle bearing a single seed. 

Native of New Caledonia, where it is abundant in conifer¬ 
ous forests near the summit of Mount Mou. 2 It was introduced 
to Kew in 1891 from the Botanic Garden, Sydney, but is not 
hardy. 

AMENTOTAXUS Pilger. 3 

A genus composed of one species found in Hong Kong, 
Formosa, and W. China, allied to Podocarpus and Cephalo- 
taxus, from which it chiefly differs in its slender, branched, 
pendulous male catkins and solitary ovule borne in the axil of 
a branchlet. The name is derived from the Latin amentum , 
catkin, referring to the pendulous male catkin and taxus. 

1 Das Pfltiaz. IV, 5, Taxaceae (1903). 

2 Compton, Journ. Linn. Soc. XLV, 426 (1922); Bot. Mag. t. 78^4 ( 1002I 

3 Engl. Bot. Jahrb. 54, 41 (1916). 
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Amentotaxus argotaenia Pilger. 

Podocarpus argotenia Hance; P. insignis Hemsley; Cephalotaxus 
argotaenia Pilger. 1 

An evergreen bush, 6-10 ft. high, with the spreading habit 
of a Cephalotaxus. Leaves opposite, 1-5 in. long, up to \ in. 
wide, thick, leathery, margins slightly recurved, apex a short, 
sharp point, the base narrowed to a short stalk; upper surface 
dark green, midrib well marked, under surface with a con¬ 
spicuous green midrib bordered on each side by a glaucous 
stomatic band, each of which is again margined with green, 
thus making five distinct alternating lines of green and silver. 
Male flowers or catkins slender, pendent, branched, i-ij in. 
long. Ovule not seen but stated to be solitary in the axils of the 
branchlets. 


AUSTROTAXUS Compton. 2 

A genus closely resembling Taxus and Podocarpus but 
differing from these and other taxads in its spicate male 
flowers. The name is taken from the Latin auster south, and 
taxus, yew, referring to its occurrence in the southern hemi¬ 
sphere. 

Austrotaxus spicata Compton. 

An evergreen tree, 45-80 ft. high, with a dense bushy 
crown of dark green foliage. Leaves like those of a Podo¬ 
carpus , spirally arranged, linear 2^—5 in. long, f in. wide, 
dark green, shortly pointed, entire with the margins rolled 
backwards, midrib prominent below, grooved above, Male 
flowers in dense axillery spikes about \ in. long. Female 
flowers solitary, terminating short bract-covered stalks. Seed , 
1—ij in. long, acorn-like, enclosed, except at the tip, in a 
fleshy aril as in yew. 

Native of New Caledonia, where it occurs in moist forests 
on steep slopes between about 1,000—3 > 000 ft- elevation. 

f -1 CEPHALOTAXUS Siebold and Zuccarini. 

Kvergreen trees or shrubs closely allied to Torreya , includ¬ 
ing five or more species which are found in China, Japan, the 
Khasia Mountains, and Assam. Branches opposite or in 

1 Plant. Wils. ii, 6, 1914. 

2 Journ. Linn. Soc. XLV, 427, pi. 26 (1922). 
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whorls. Young branchlets green, prominently grooved and 
marked with minute white stomatic dots. Buds ovate, obtuse 
with numerous overlapping scales. Leaves spirally arranged 
and spreading on vertical shoots; on lateral shoots arranged 
in two opposite ranks; persisting three to four years, scarcely 
stalked, linear, pointed at the apex; upper surface dark 
shining green with a conspicuous midrib, lower surface with 
two broad silvery bands composed of numerous stomatic lines. 
Male and female flowers on different trees or rarely on the 
same tree. Male flowers in globose heads formed in autumn 
in the axils of the upper leaves, opening the following April 
and May, each flower composed of several stamens enclosed 
in a bract. Female flowers few, stalked, composed of opposite 
pairs of cup-shaped bracts w'ith two ovules at the base of each. 
Usually only one of these develops into an olive-like “ fruit ” 
(seed), ripening the second season, consisting of a fleshy outer 
covering and an inner, w'oody, acorn-shaped shell enclosing 
the kernel (endosperm) and embryo. Cotyledons two. 

Cephalotaxus is distinguished from Torreya, which it 
closely resembles in foliage, by the non-spiny leaves not longi¬ 
tudinally furrowed beneath and the more numerous bud 
scales. Cephalotaxus is taken from the Greek kephale, head, 
and tax us, yew, referring to the shape of the staminate 
flowers. 

Wood yellow'ish, straight-grained, soft or moderately hard, 
but usually too small to be of any particular economic value, 
although used locally for various purposes. A fatty oil is 
obtained from the seeds of C. drupacea and probably trom 
those of other species. 

The species of Cephalotaxus are hardy in Britain and 
thrive under similar conditions to yew, although less suited to 
chalky soils. They form handsome, spreading bushes, either 
in the open or in partial shade, and make excellent screens 
for blocking out undesirable objects from the garden. As 
they withstand pruning well, they could probably be success¬ 
fully used for hedges. Propagation may be effected by seeds, 
which ripen freely, or by short cuttings inserted in sandy soil 
in' a close frame during July or in early August. 

Key to Cephalotaxus. 

Leaves abruptly pointed, in. long . . . C. drupacea. 

Leaves gradually narrowing to a long point, 

1^-3 in. long . 


C. Fortunei. 
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Cephalotaxus drupacea Siebold and Zuccarini. (Fig. 3.) 

Cow’s-tail Pine. 

A small tree 20—40 ft. high in China and Japan, with wide- 
spreading branches forming a broad, rounded crown. Bark 
grey, dividing into narrow strips. In cultivation it is shrubby 



Fic. 3.— CEPHALOTAXUS DRUPACEA. 

a, shoot with young male flowers; b, leaf-buds and under-surface of leaves; c, section of 

leaf. 

in habit, scarcely exceeding io ft. in height. Leaves arranged 
like those of C. Fortunei, but much smaller, straighter, and 
more abruptly pointed, i-i£ in. long, not arranged in one 
plane, but spreading outwards and upwards in a V-shaped 
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manner. Male flowers $ in. in diameter on very short, scaly 
stalks. Seeds brown when ripe, f-i in. long, slightly pear- 
shaped, broadest at the rounded apex, oily. 

Var. pedunculata Miquel. 

C. pedunculata Siebold and Zuccarini; Taxus Harringtoniana Knight 
and Perry. Illustration :— Pinet. Woburn, t. 66 (1839). 

Almost intermediate between C. Fortunei and C. drupacea 
in foliage, the leaves being less regularly arranged and more 
curved than in C. drupacea, 1^-2^ in. long, longer than in 
the latter species, but shorter than in C. Fortunei. Male 
flowers in clusters of 2-5 on stalks J-i in. long. Seed olive- 
green, J-i in. long, with an ellipsoid circular depression at 
the apex from which arises a sharp point. 

This variety, unknown in a wild state, has long been in 
cultivation in Japan, having apparently been introduced there 
from Korea or China by Buddhist monks. Prof. Henry 
suggested that it is a hybrid between C. Fortunei and C. 
drupacea , this supposition being based upon the statement 
that the seeds of C. Fortunei sent bv Fortune from China in 
1848 to the Bagshot Nursery produced two kinds of plants, 
one kind with long leaves identical with the true wild plant 
of C. Fortunei, and the other, with shorter leaves, identical 
with C. pedunculata and including plants which bore fruits. 

Var. fastigiata (Carriere) Pilger. 

C. pedunculata Carriere; C. Buergeri Miquel; Podocarpus korianus 
Siebold; Taxus japonica Loddiges. 

A form with erect branches resembling an Irish yew in 
habit, the leaves spreading all round the stem. It frequently 
produces normal foliage. Introduced from Japan in 1861 and 
now common in cultivation. 

Var. nana (Nakai) Rehder. 

C. nana Nakai. 

A shrub up to 6 ft. high with erect branches, spreading 
by suckers. Fruit as in the type; seed about £ in. long. Native 
of N. and Cent. Japan. Introduced to cultivation in 1916. 

Journ. Am. Arb., iv, 107 (1923). 

Var. prostrata Hornibrook. 

A shrub with prostrate branches. 
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Var. sinensis Rehder and Wilson. 

Found in W. Hupeh and Szechuen, China. 

This differs from the type in its narrow lanceolate leaves 
which taper to a long, sharp point. 

PI. Wils. ii, 4 (1914). 

Var. sphaeralis (Masters) Pilger. 

A Japanese shrub with spreading branches or, sometimes, 
a small round-headed tree. Fruit smaller than that of the 
type, golden, not depressed at the apex. Introduced to culti¬ 
vation about 1830. 

C. drupacea is found wild in the mountain forests of 
Japan, where it is widely distributed at altitudes ranging from 
1,000-3,000 ft. It is also common in Central China. 

Clinton Baker, Illust. Conif. iii, 64 (1913); Bot. Mag. t. 8285 (1909). 

Cephalotaxus Fortune! Hooker. (Fig. 4.) 

A tree 40 ft. high in Cent. China, but in cultivation an 
irregularly branched shrub seldom exceeding 20 ft. in height. 
Leaves standing outwards from the shoot in two lateral ranks, 
2-3 in. long, linear, gradually narrowing to a pointed apex, 
tapering at the base into a short, twisted petiole; more or less 
curved, dark shining green above, pale below with a broad 
band of stomata on either side of the midrib. Male flowers } 
in. in diameter, on scaly stalks, £ in. long. Fruit olive-green 
about i£ in. long and § in. in diameter, acorn-shaped. 

A native of China, occurring in mountain woods in Szec¬ 
huen, Hupeh, Yunnan, Kiangsu, and Chekiang. Introduced 
to England in 1848 by Robert Fortune. 

Var. brevifolia Hort. 

Leaves shorter than those of the type. 

Var. concolor Franchet. 

A bush 3—4 ft. high. Bands of stomata indistinct. Common 
in thickets at an altitude of about 4,000 ft. in E. Szechuen. 

Var. longifolia Hort. 

Leaves longer than those of the type. 

Elwes and Henry, Trees of G. Brit, and Ire. vi, 1470 (1912); Bot. Mag. 

t. 4499 (1850); Clinton-Baker, Illust. Conif ., iii, 65 and 66 (as C. pedun- 
culata) (1913). 
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Cephalotaxus Griffithii Hooker. 


A small tree found at 6,000 ft. elevation in the Mishmi Hills, 
Upper Assam. Leaves about 2 in. long and J in. wide, glossy 
green above, white beneath. Seeds about in. long, borne 3-4 
together, oblong with a short point at the apex and a narrowed 
base. It closely resembles C. Mannii, but is distinguishable by 
the white under-surface of the leaves. 

It is not known to possess any economic properties. 

FI. Brit. India, V, 648 (1888). 


Cephalotaxus Mannii Hooker. 1 

A small tree found in the Khasia Mountains, India, closely 
resembling C. Fortunei in habit, but with smaller, narrower 
leaves which are green, not white, below. Seeds, 3-4 on a 
common stalk, each about ij in. long, obovoid with a short 
apical point, narrowed at the base. 


Cephalotaxus Oliveri Masters. 

A shrub with flat, rigid, spreading branches, the leaves 
horizontal, arranged in two opposite ranks closely set on the 
branchlets and curving slightly upwards, J-i in. long, \ in. 
wide, rounded or truncate at the base, the apex abruptly 
pointed, dark green above, paler beneath, with two glaucous 
bands of stomata. 

Seed egg-shaped, i£ in. long, on a stalk £ in. long. 

The crowded, regularly two-ranked, shortly pointed leaves 
make this an easily recognized species. 

It is common in rocky places in W. Hupeh and Szechuen, 
China, up to nearly 2,000 ft. altitude, and was discovered on 
Mount Omei by Faber in 1900. It has since been introduced 
by Wilson, but we have seen no cultivated specimens. 

Gard. Chron. April, 1903, p. 227; PI. Wils. ii, 6 (1914). 


DACRYDIUM Solander. 

A genus of evergreen trees allied to Podocarpus , including 
about sixteen species, chiefly natives of New Zealand, but also 
occurring in the Malay Peninsula, Borneo, Australia, Tas¬ 
mania, New Caledonia, and Chile. Leaves of adult trees, 
small, scale-like, closely overlapping; of juvenile trees or the 

'Fl. Brit. India , V, 647 (1888). 
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lower branches of older ones, linear or awl-shaped. Male 
and female flowers on different trees, rarely on the same tree. 
Male flowers in spikes in the axils of the upper leaves, oblong 
or cylindric with sessile, two-celled anthers; pollen cells 
winged. Female flowers at or near the tips of the branchlets 
consisting of a few small scales, one or several bearing a 
solitary reversed ovule seated in a cup-shaped aril. Seeds 
ovoid, nut-like, ultimately more or less horizontal. Dacrydium 
is derived from the Greek dakra , tear, referring to the resinous 
exudation from the wood. 

Wood yellow or reddish in colour, sometimes handsomely 
figured, usually very resinous and durable. It is used for 
building purposes, furniture and other work. 

Few species have been introduced to the British Isles, and 
plants are rarely met with, although at least half of them 
ought to succeed out of doors in the mildest parts of the 
country. 

Pilger in Pflanzenreich, 18, iv, 43 (1903). 

Dacrydium araucarioides Brongniart and Grisebach. 

A tree of candelabrum form, seldom exceeding 20 ft. in 
height. Branches erect, fastigiate. Branchlets short, thick, 
cylindrical. Leaves of young plants linear, erect or slightly 
spreading, those of mature plants scale-like, linear-oblong, 
about £ in. long, and densely overlapping in many rows, 
rigid, strongly curved, keeled beneath, blunt at the apex. 
Male flowers terminal, oblong-cvlindric. Female flowers on 
shoots which become purple and fleshy at the apex when the 
seeds are ripening. Seeds 1-3, ovoid, up to about £ in. long. 

A remarkably distinct species found only in New Cale¬ 
donia, where it is generally distributed in dry situations on 
serpentine rocks. 

Economic properties of no importance. 

Compton, Joutn. Linn. Soc. XLV, 427 (1922). 

Dacrydium Balansae Brongniart and Grisebach. 

A tree up to 25 ft. high with ascending fastigiate branches. 
Leaves arranged in many rows, thick, rigid, scale-like, densely 
overlapping, narrowly lance-shaped, strongly curved. Male 
flowers solitary, cylindrical. Seed ovoid, compressed. 

Native of New Caledonia. 

Of no economic importance. 

Compton, loc. cit. 427. 
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Dacrydium Beccarii Parlatore. 1 

A little known species, described as a shrub of elegant 
habit, 12-15 ft. high. Leaves crowded on the branchlets, awl- 
shaped, rigid, prickly, keeled. Seed broadly ovoid, about 
s in. long 

Native of Borneo, where it appears to be of no economic 
value. 


Dacrydium Bidwillii Hooker fil. 

Mountain Pine. 

Bog-pine; Tarwood. 

An erect or prostrate, densely branched shrub 2-10 ft. 
high, the lower branches sometimes rooting and forming plants 
up to 20 ft. across. Leaves very variable, those of young 
plants and of the lower branches of old plants, spreading, 
crowded, linear, stalkless, £ in. long; the leaves of upper 
branches, particularly of old specimens, small, scale-like, 
triangular, blunt, leathery, — T V in. long. Male flowers 

solitary, tt>—J in. long. Seeds one or two, straite, com¬ 
pressed, blunt, about in. long, with a fleshy white aril. 

A native of New Zealand, where it occurs chiefly in sub- 
alpine localities in the South Island and Stewart Island. 

D. Bidwillii is useful in checking erosion on mountain 
slopes and the branches are used for firewood; otherwise it is 

too small to be of economic value. 

The plant does not appear to be in cultivation in Britain, 
although it would probably thrive in the milder parts. 

Kirk, For. FI. of New Zeal. 57, fig. 37 (1889). 


Dacrydium biforme Pilger. 

Manoao. 

Dacrydium Colensoi Kirk [not Hooker]. 

A small tree 15-40 ft. high, with a short trunk 3-6 ft. in 
girth, or becoming shrubby in alpine localities. Branches 
stout, clothed with persistent leaves. Branchlets four-sided. 
Leaves on young plants yew-like, spreading, linear, in. 
long, narrowed into a short, twisted stalk; those of older 
branchlets scale-like, densely overlapping, closely pressed, 

1 De Cand, Prod. XVI, 2, 494 (1868). 
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2.7—12 in. long, blunt, very thick, prominently keeled on the 
back. Male flowers solitary, about | in. long, at the tips of 
branchlets. Seeds solitary or rarely in pairs, oblong, blunt, 
striate, compressed, about /n in. long. 

A native of New Zealand, where it appears to be widely 
distributed in mountain forests and occasionally descends to 
sea level. 

This is the D. Colensoi of Kirk and other botanists, but not 
the plant originally described under that name by Sir William 
Hooker (Icon. Plant, t. 548). 

Wood yellowish-brown in colour, straight and even¬ 
grained, strong and durable even in contact with the ground. 
It is used locally for building purposes, railway sleepers, fence 
posts, and other work. 

So far as we are aware it is not in cultivation in Britain, 
although it might be expected to thrive in the milder parts of 
the country. 

Kirk, loc. cit. 189, f. 96, as D. Colensoi. Hooker, Icon. Plant, t. 544 


Dacrydium Colensoi Hooker. 

Westland Pine. 

Dacrydium Westlandicum Kirk; Silver Pine; White Silver Pine. 

A tree resembling D. intermedium in habit, but taller and 
more conical (up to 40-50 ft. high, with a trunk usually 
42~7l ft- in girth), with a straighter, cleaner trunk and more 
slender branchlets. Leaves of young plants lax, spreading, 
linear, in. long, gradually becoming shorter and more 
closely set with age and passing into the mature type, which 
has small, scale-like, densely overlapping leaves, pressed close 
to the branchlets, ^-rV in. long, leathery, blunt, and often 
incurved at the apex, keeled on the back. Male flowers 
terminal, in. long. Seeds 1-2, oblong, obtuse, about T V in. 
long, enclosed for a third or more of their length in a cup¬ 
shaped aril. 

Native of New Zealand, being chiefly found on the west 
coast of the South Island, especially in the Westland district. 
Rare and local in the North Island. By many writers this 
species has been confused with Dacrydium biforme Pilger 
(Podocarpus biforme Hooker), which differs in the juvenile 
foliage and stouter branchlets. 

Kirk describes the wood as straight and even in the grain, 
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dense, firm, and compact, yet of low specific gravity; of great 
strength, toughness, and elasticity, shrinking little when 
seasoning, and taking a high polish. Mottled wood is highly 
prized for cabinets and furniture. 

Kirk. loc. cit. 165, f. 85, as D. westlandicum; Hooker, Icon. Plant, t. 
548 (1843), not t. 544. 

Dacrydium cupressinum Solander. 

Rimu. 

Red Pine. 

A tree pyramidal when young, with graceful pendulous 
branches, but acquiring a round-topped crown when mature, 
60-100 ft. high with a trunk 6-15 ft. in girth. Bark dark 
brown or grey, shed in large scales. Juvenile foliage loosely 
arranged, the leaves awl-shaped, in. long, spreading, 
decurrent, gradually passing into the mature state, the leaves 
of which are much smaller, in. long, linear, sharp- 

pointed, or the upper ones often blunt and incurved, keeled 
on the back. Male floivers small, green, at the tips of branch- 
lets. Seeds ovoid, slightly compressed, about £ in. long, 
receptacle and bracts occasionally enlarged, fleshy. 

The rimu is abundant in the forests of New Zealand, where 
it is an important timber tree. 

Wood dark-reddish in colour, with darker or lighter mark¬ 
ings, often finely figured; very durable, strong, and a very 
useful timber for building purposes, bridge construction, rail¬ 
way sleepers, posts, the indoor finish of houses, furniture, and 
other work. As the wood takes a good polish, finely figured 
examples are prized for cabinet work. The bark contains a 
good deal of tannin and is said to impart a reddish colour to 
leather. It has been represented in the National Pinetum, 
Bedgebury, since 1926 but has grown very slowly. It had 
reached a height of 12 ft. at Tregrehan, Cornwall, many years 
ago. 

Examples of the timber are exhibited at the Imperial 
Institute and in Museum iii, at Kew. 

Kirk, loc. cit. 29, f. 19. 


Dacrydium elatum Wallich. 

A tall tree of pyramidal habit with spreading branches and 
weeping branchlets. Leaves of young plants and barren 
branchlets awl-shaped, densely arranged, spreading, deeply 
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grooved, £-§ in. long; those on fertile branchlets small, scale¬ 
like, densely overlapping, blunt or minutely pointed at the 
apex. Male flowers cylindric. Seeds scattered on the sides of 
the fertile branchlets, ovoid, £ in. long. 

Native of the Malay States, Borneo, the Philippine Islands, 
and the Fiji Islands. 

The timber has no special economic importance. 

Dacrydium falciforme Pilger. 

A tree or shrub with spreading branches. Leaves spread¬ 
ing in two opposite ranks, leathery, obliquely or broadly lance¬ 
shaped, f-2^ in. long, in. broad, more or less curved near 
the base, narrowing into a short stalk, the apex a sharp point. 
Female flowers produced on scaly branches, ovule solitary. 

Native of Borneo and the Philippine Islands. 

Dacrydium Fonkii Bentham. 

Lepidothamnus Fonkii Phillipi. 

A densely branched shrub with short, erect branchlets. 
Leaves scale-like, closely pressed, keeled on the back, apex 
blunt and incurved. Seeds at the apex of branchlets, ovoid, 
up to J in. long. 

Native of Chile. 

Dacrydium Franklini Hooker fil. 

Huon Pine. 

A pyramidal tree 100 ft. high in Tasmania. Branchlets 
slender. Leaves small, scale-like, about in. long, closely 
pressed, strongly keeled, blunt and concave in mature plants 
resembling those of a cypress but differing markedly in the 
presence of scattered white stomata on the back. Cones very 
small, terminating the branchlets, each with 4-8 scales. Seeds 
globular, about T V in. in diameter. 

The Huon pine (so named from the river in D’Entre¬ 
casteaux Channel, in the bed of which logs of the timber were 
found) occurs on the southern and western coasts of 
Tasmania, where it was first seen by Alan Cunningham in 
1818. It is one of the best-known trees in the island and yields 
a finely marked wood which takes a high polish and is 
eminently suited for furniture and cabinet work, but un¬ 
fortunately it is not sufficiently plentiful for regular export. 

E 
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Some good examples of the wood are to be seen in Museum iii at 
Kew, and at the Imperial Institute. 

A shapely male bush, now about 8 ft. high, has been 
growing in the National Pinetum, Bedgebury, since 1926. It 
flowered freely in 1945 - The Huon Pine is also occasionally 
met with in Cornish gardens and elsewhere in the South of 
England, where specimens up to 20 ft. high are recorded. 

Dacrydium intermedium T. Kirk. 

Yellow Silver Pine. 

Mountain Pine. 

A small tree 20-40 ft. high, with a trunk 3-6 ft. in girth 
and spreading branches. Leaves on young plants narrow- 
linear, J in. long, acute and curved, becoming closer set 
and shorter on older plants, passing gradually into those 
of mature trees which are densely crowded, overlapping, blunt, 
keeled, leathery, T V-A in. long. Male flowers abundantly 
produced, about £ in. long, with numerous anthers. Seed 
oblong, blunt or with a minute point, J in. long. 

The tree is widely distributed in New Zealand, being not 
uncommon in mountain forests in the North and South Islands 
and on the western side of Stewart Island. 

The reddish-yellow wood is highly resinous and very 
inflammable, but very strong and durable. It is employed 
for railway sleepers, boat-building, and for telegraph poles. 

Kirk, Joe. cit., 167, t. 86. 

Dacrydium Kirkii F. Mueller. 

Manoao. 

A tree 50-80 ft. high, with a trunk 3-6 ft. in girth. Bark 
greyish-brown. Lower branches spreading, upper ones erect. 
Leaves of young trees and on the lower branches of old ones 
yew-like, linear, i-i£ in. long; those of mature branches 
small, scale-like, closely pressed, tV— i in* long, obtuse, thick 
and leathery, with membranous margins. Male flowers soli¬ 
tary, J in. long. Female flowers forming a short oblong 
head, £ in. long. Seeds 1-5, oblong, blunt, compressed, 
about \ in. long. 

Found in the forests of the northern part of the North 
Island of New Zealand, and most frequent between Hokianga 
and Manukau Harbour. 

Hooker, Icon. Plant., t. 1219 (1877); Kirk, loc. cit., 191, t. 97. 
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Dacrydium laxifolium Hooker fil. 

Mountain Rimu. 

A prostrate or sub-erect shrub with slender trailing 
branches not exceeding 2 ft. in length. Leaves of young plants 
lax, spreading, narrow-linear, acute, curved, J in. long, 
passing gradually into the adult leaves, which are linear- 
oblong, blunt or sub-acute, in. long, spreading or over¬ 

lapping scale-like. Male and female flowers on the same or on 
different trees. Seed about in. long with a small curved 
point, borne on a dry or occasionally succulent and swollen 
receptacle. 

This is probably the smallest known conifer, fruiting 
specimens barely 3 in. high and wide being sometimes found. 

Native of New Zealand, where it is common in mountain 
districts usually between 2,500-4,000 ft. elevation. Its chief 
value is in checking erosion. 

Kirk, loc. cit., 169, t. 87; Cheeseman, Handb. New Zeal. FI., 657 (1906). 


Dacrydium lycopodioides Brongniart and Grisebach. 

A tree 30-40 ft. high, of fastigiate habit. Branchlets erect, 
dense. Leaves crowded, narrowly lance-shaped, about ^ in. 
long, rigid, sharply pointed, keeled beneath. Seed ovoid. 

Native of New Caledonia. Compton describes it as a tree 
of slender, graceful habit occurring in coniferous forests at 
3,500 ft. altitude. 

Dacrydium novo-guineense Gibbs. 1 

A small tree 30-35 ft. high, with a short trunk and rounded 
head of erect, rigid branches. Juvenile leaves plumose, 
needle-like, triangular, closely pressed to the shoots. Seed 
small, red, fleshy, from the points of branches. 

Found at altitudes of 7,000-9,000 ft. in the Arfak Moun¬ 
tains of Dutch N.W. New Guinea. 

Dacrydium taxoides Brongniart and Grisebach. 

A shrub of conical habit or a tree up to 50 ft. high. 2 Young 
shoots purple in colour. Leaves alternate, but appearing more 
or less in two opposite rows, oblong-lanceolate, slightly 

1 Contrib. Phytogeo. and FI. Arfak Mount. 78-80 (1917). 

2 Compton, loc . cit. 427. 
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curved, acute or sub-acute at the apex. Male flowers in 
axillary or terminal spikes. Seed ovoid, laterally compressed. 

Native of New Caledonia. 

MICROCACHRYS Hooker fil. 

A monotypic genus distinguished by its prostrate, whip- 
like, four-angled branchlets and by its translucent, fleshy, 
cone-like fruits. The name is taken from the Greek mikros, 
small, and cachrus, catkin referring to the small male catkins.' 

Microcachrys tetragona Hooker fil. 

A low, straggling, evergreen bush with long, slender, whip¬ 
like, four-angled branchlets. Leaves arranged in four regular 
ranks, scale-like, about tV in. long, uniform in size, with finely 
ciliate margins, remaining for many years on the main shoot. 
Male and female flowers terminal on separate shoots of the 
same plant; the former oblong or egg-shaped, about £ in. long 
with 20 or more stamens. Cones egg-shaped or rounded, 

£ i n * long* fleshy and bright red when ripe; fertile scales 
round, each with an inverted seed surrounded by a scarlet aril. 

Microcachrys occurs on the summit of the Western Range 
and Mount Lapeyrouse in Tasmania. It was in cultivation at 
Kew prior to 1862 and was probably introduced about 1845. 
Trained to a stake, it has grown 10 ft. high in the Temperate 
House at Kew. 

Hooker, Lond. Journ. Bot. iv. 150 (1845): Bot. Mag . t. 5576 (1866). 

PHEROSPH/ERA Archer. 

Evergreen, moisture-loving shrubs, natives of Tasmania 
and New South Wales, belonging to Taxacece and allied to 
Diselma , Microcachrys , and Dacrydinm. Branches short and 
stiff or long and slender. Leaves scale-like, spirally arranged, 
often in four or five rows, dense and overlapping. Male and 
female flowers erect, egg-shaped or globular, T V-£ in. long, 
composed of 10-15 stamens. Cones about in. long, made 
up of about 4-8 thin scales, thickened at the base, blunt- 
pointed at the apex. Ovuliferous scale none. Seeds several 
in each cone, each seed at the base of a glume-like scale 
equalling or slightly exceeding the length of the seed. Indivi¬ 
dual seeds light brown or greyish, about the size of a clover 
seed. Pherosphcera is derived from the Greek phero, I bear, 
and sphaira, a globe, referring to the globular male cones. 
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The Pherosphceras are found at alpine elevations usually 
on the margins of lakes, streams, and waterfalls, where they 
are rare. They are not known in cultivation and have no 
economic value. 

Pherosphaera Fitzgeraldi F. Mueller. 

A low many-branched shrub with long slender branchlets, 
densely clothed with short, olive-green leaves about iV in. 
long, keeled, the point incurved, the inner surface white with 
stomatic lines and the whole leaf clear of the branch above the 
point of union. Distinguished from P. Hookeriana by its 
looser habit and longer, pointed, and less closely arranged 
leaves. Found at the base of most of the chief falls on the 
Blue Mountains, New South Wales. 

Hooker, lc. PI. xiv, 64, t. 1383 (1882). 

Pherosphaera Hookeriana Archer. 

A closely branched erect shrub up to 5-7 ft. high, with stiff, 
short branches, densely clothed with closely overlapping, 
scale-like leaves which are scarcely ^ in. long and broad, 
thick, strongly keeled, curved and blunt at the apex. It is 
restricted to high alpine regions in Tasmania and is easily 
distinguished from P. Fitzgeraldi by its denser habit and 
smaller, thicker and more closely arranged leaves. 

Hooker, Kew Journ . ii, 52 (1850). 


PHYLLOCLADUS L. C. & A. Richard. 

Brownetera Richard; Robertia Richard; Thalamia Sprengel. 

Evergreen trees or shrubs of distinct appearance, natives 
of Tasmania, New Zealand, the Philippine Islands and 
Borneo. Bark dark brown or black, smooth externally, 
reddish, compact, and fibrous within, the outer bark shed in 
thin flakes. Branches usually whorled. True leaves linear or 
scale-like f in. long, commonly found on seedling plants. 
They are succeeded by cladodes or leaf-like branches which 
perform the functions of leaves and bear the female flowers 
on their margins. Those in a lateral position are spirally 
arranged and bear a resemblance to simple leaves, but the 
terminal ones are deeply lobed or pinnate and produced in 
whorls. In a young state they are often brightly coloured. 
Male and female -flowers on the same tree or on separate trees. 
Male flowers in stalked or sessile cylindrical catkins, produced 



54 TAX ACE.® 

in clusters from the points of the shoots. Female flowers very 
small, consisting of a single, erect, naked ovule seated on a 
short, fleshy scale, solitary or several together in a globular, 
cone-like body. Seeds greenish-brown, nutlike, ovoid or oval, 
at least twice as long as the swollen scale, each protruding 
from a cup-like sheath and resembling a miniature acorn in 
its cup. The name is taken from the Greek phyllon , leaf, and 
cladon , a branch, in reference to the leaf-like branchlets. 

The species of Phyllocladus are recognized by their flat¬ 
tened, leaf-like branchlets and by the small hard seeds borne 
in short, fleshy receptacles on the edges of the cladodes. 

Timber white, yellowish or pale brown, heavy, straight¬ 
grained, easily worked, resembling that of the yew though 
paler in colour. The bark is rich in tannin and is sometimes 
used by tanners. 

Propagation can be effected by seeds or by cuttings. The 
latter may be rooted during spring or summer if inserted in 
sandy soil in a close frame. The various species can be grown 
out of doors in some parts of Cornwall and in Ireland, but 
are otherwise tender. Several species are to be seen in the 
Temperate House at Kew. 


Phyllocladus alpinus Hooker fil. 

Alpine Celery-topped Pine. 

Celery Pine; Mountain Toatoa; New Zealand Hickory; Tanekaha. 

A bush or small tree 5-25 ft. high with numerous short, 
stout branches. Cladodes green, irregular in form and size, 
often narrow and diamond-shaped, in. Jpng and, 4 —£ in. 

wide, thick in texture, margins almost entire, crenate, serrate, 
or irregular and deeply lobed. On stunted specimens the 
branch system is very compact and the cladodes small and 
numerous, resembling a stunted Gauliheria or Vactinium. 
The more highly cultivated the plants are, the more deeply 
lobed are the cladodes. Male flowers short, dense, reddish, 
almost stalkless. Female flowers usually 3—4 together, in 
cones £ in. long and wide, crimson when mature. Seeds 
small with a minute point. It is closely allied to P. rhomboi- 
dalis but differs in the position of the female flowers. 

Found in alpine regions in both the North and South 
Islands of New Zealand and discovered by Mr. Bidwill on 
Tongariro. Timber too small for important uses. 

T. Kirk, For. FI. of New Zeal. 199 (1889); Cheeseman, Man. Neiv Zeal. 
FI. 120 (1925). 
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Phyllocladus glaucus Carriere. 

Toatoa. 

Phyllocladus trichomanoides var. glaucus. 

A handsome tree 20-40 ft. high, with a trunk 3-4ft. in 
girth. Branches short, stout, usually in whorls. True leaves 
thin, flat, recurved, J-J in. long, about J in. wide. Cladodes 
of two kinds, those on the main stem solitary, fan-shaped, 
shortly stalked, with coarsely toothed margins. Elsewhere 
they are in whorls resembling pinnate leaves 5-12 in. long, 
with 9-17 leaflets, the terminal leaflet or segment the largest; 
they are usually smaller than those of the main stem; 
glaucous, thick in texture, £—2 in. long, up to 15 in. wide, 
variable in shape, often diamond- or fan-like, with the 
margins coarsely toothed or deeply lobed. Male and female 
flowers on different trees. Male flowers in narrow, cylindrical, 
stalked catkins J-i in. long, in clusters of 10 or more near 
the points of the shoots. Female flowers displacing cladodes 
on the lower part of a shoot. Cones about \ in. long and 
\ in. wide, on stalks about \ in. long. Seeds small, 10-20 
to a cone. 

P. glaucus has a limited distribution and is chiefly found 
in the Auckland district of New Zealand from sea-level to an 
altitude of nearly 3,000 ft. 

Wood white, straight-grained, easy to work, strong, tough, 
and elastic, with rather similar characters to yew. It is, how¬ 
ever, too scarce to be of much commercial value. 

Kirk, loc. cit. 195; Cheeseman, loc. cit. 658. 


Phyllocladus hypophyllus Hooker fil. 

A small and very variable tree 6-35 ft. high, with stout, 
whorled branches. Cladodes glaucous, very variable in size 
and shape. Lateral cladodes spirally arranged, J-3J in. long 
and up to i-£ in. wide, on stalks in. long; ovate, obovate, 
or fan-shaped, margins irregularly and coarsely crenate or 
serrate, except towards the base, or deeply lobed, the margins 
thickened and the apex often divided into two large lobes. 
Terminal cladodes pinnately arranged on a central axis, pro¬ 
duced in whorls, and the individuals usually smaller than the 
lateral cladodes. Male catkins in clusters; narrow, cylindrical, 
on slender stalks nearly 1 in. long. Female flowers as in 
P. glaucus. Seeds about tV in. long, oval, flattened at front 
and back, the base set in a shallow cup. 
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P. hypophyllus is a native of the Philippine Islands, New 
Guinea, and Borneo, where it is a mountain plant occurring 
at elevations of 8,500-12,000 ft. 

P • protractus, Pilger, according to Miss Gibbs 1 who saw 
the plant wild in the Arfak Mountains, is not distinct from 
P. hypophyllus. 

Hooker, Ic. Pl. t. 889 (1852). 

Phyllocladus rhomboidalis Richard. 

Celery-topped Pine. 

Phyllocladus asplenifolius Hooker fil.; P. Billardiere Mirbel; P. serra- 
tifolius Nois; Podocarpus asplenifolius Labillardiure; Adventure Bay Pine. 

A tree with a maximum height of 60 ft. and a trunk girth 
of 6-9 ft., or reduced to a bush on high mountains. Bark an 
inch or more thick, hard, scaly. Branches thick in proportion 
to their length. Cladodes glaucous, diamond- or fan-shaped, 
very variable in outline, 1-2 in. long, J in. wide, margins 
irregularly and bluntly toothed or lobed; the terminal ones 
bearing the female flowers. Cones similar to those of P. 
alpinus. 

P. rhomboidalis occurs around Williamsford, Tasmania, 
associated with Athrotaxis selaginoides. 

Wood pale brown, rather hard, close and short-grained, 
sometimes prettily figured and rather like yew in general 
appearance. It has been used for masts, flooring and building 
purposes, and appears to be suitable for furniture and cabinet 
work. Specimens from high altitudes are stunted and dwarfed 
with very short, dense shoots and small cladodes. 

Phyllocladus trichomanoides D. Don. (Fig. 5). 

Tanekaha. 

Phyllocladus Cunninghamii Hort.; P. glaucus Hort. [not Carricre]; P. 
hypophyllus Hort. [not Hooker fil.]. 

A tree 40-60 or more ft. high, with a trunk 3-9 ft. in girth. 
Bark in. or more thick, black without, reddish internally. 
Branches whorled; branchlets loose and slender in cultivated 
plants. Cladodes 1 in. long and wide, the lateral usually 
larger than the terminal, fan-shaped, broadly ovate or 
rounded, the margins deeply lobed, serrate or almost entire. 
Male and female flowers on the same plant. Male catkins in. 

1 Contrib. Phytogeo. and FI. Arfak Mount. 82 (1917)- 
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clusters of 5-10 on short, slender stalks. Female flowers 
usually solitary on the margins or near the apex of terminal 
cladodes. Seed nut-like, short-pointed, enclosed at the base 
in a thin envelope surrounded by a swollen cup formed by 
the fusion of two fleshv scales. 



F,c. 5 .—PHYLLOCLADUS TRICHOMANOlDES. 

a, spray wiili whorls of branchlets; b, bud and two mature cladodes; c, young spray 
with minute leaf-scales on the teeth of the cladodes, and large scales on the shoot. 

Native of New Zealand, where it is said to be restricted to 
Auckland and Hawke's Bay District in the North Island and 
to Nelson and Marlborough in the South Island, ranging from 
sea-level to 2,500 ft. 
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Wood of good quality, straight-grained, strong, heavy, 
easy to work, and useful for building purposes, masts, piles, 
mine timbers, furniture, sleepers, and other purposes. Speci¬ 
mens at Kew bear a striking resemblance to yew and such 
wood might be effectively employed for parquet flooring, 
panelling, and cabinet work. The bark contains from 23—28 
per cent, of tannin, and from it the Maoris obtain a bright 
red dye. Hides tanned with the bark are said to produce 

leather which is peculiarly adapted for certain shades of kid 
gloves. 

Plants of this species are growing out of doors in Cornwall, 
there being a fine one at Ludgvan Rectory. The young 
cladodes are of a pleasing reddish-brown colour. 

Kirk, loc. cit. 9. 


Nageia Gaertner. 


PODOCARPUS Persoon. 
Yellow Woods. 


Evergreen trees and shrubs yielding valuable timber, 
largely confined to the mountain forests of warm temperate 
and sub-tropical regions of the southern hemisphere, with 
some occurring in Japan, China, India, the Malay States, 
and the Philippine Islands. Branches whorled or irregular. 
Leaves very variable, dense or distant on the branches, 
spirally arranged, rarely opposite or sub-opposite in two close 
ranks, as in Abies, or crowded and overlapping; varying in 
size from mere scale-like bodies to a length of 9-12 in. and 
a width of 2 in., thin and fragile, or thick and leathery with 
recurved margins; young leaves often rose or reddish in 
colour. Male and female flowers usually on different trees. 
Male flowers axillary, or, rarely, terminal, forming dense, 
narrow, cylindrical catkins. Female flowers stalked or sessile, 
axillary or terminal with usually 2-4 (occasionally more) scales, 
one or two of which bear in their axils a fertile scale folded 
over and united to an inverted ovule; usually one only 
matures, the sterile scales often fusing with the upper part of 
the stalk and developing a swollen, fleshy, brightly coloured, 
edible receptacle on which the seed is borne. The outer seed 
coat is skinny or fleshy, the inner shell woody. Podocarpus 
is derived from the Greek pous , foot, and karpos , fruit, in 
reference to the fleshy fruit stalk of many species. 

The genus includes about 65 species of which one, P. 
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andinus , was formerly placed in the separate genus, Prum- 
nopity s 9 and another, P. palembanicus , is stated by Orr 1 to be 
an Angiosperm. The species are divided into the following 5 
sections: — 

1. Dacrycarpus Endlicher.—Leaves variable in size and 
shape, thin, flat, soft, in. long, usually two-ranked on 
young plants; three-sided, needle-like and overlapping on 
mature trees, but shoots with both kinds of leaves often mixed. 
Seed solitary, terminal, on a fleshy receptacle. 

2. Microcarpus Pilger.—Leaves scale-like, overlapping, 
the base clasping the branchlets. Seed solitary, terminal, on 
short drooping branchlets: receptacle not fleshy. 

3. Nageia Endlicher.—Leaves opposite or sub-opposite, 
many-nerved, wide in comparison to length. Seed axillary, 
round; receptacle fleshy or dry. Male flowers branched. 

4. Stachycarpus Endlicher.—Leaves sub-opposite, op¬ 
posite, alternate or whorled, narrow in comparison to length, 
one-nerved, usually leathery in texture. Seed without a fleshy 
receptacle, sometimes several together on a single peduncle. 
Male -flowers short, stiff, usually branched, or many together 
on a stiff peduncle. 

5. Eupodocarpus Endlicher. — Leaves as in Stachycarpus. 
Seed borne on a fleshy receptacle. Male flowers usually long, 
slender. 

Wood, commonly called “ yellow wood ", usually 
yellowish, occasionally brown or reddish, distinction between 
heartwood and sap wood not well marked; evenly grained, 
easy to work, durable, rarely odorous, finishes with a good 
surface and takes paint, polish, and creosote well. For most 
purposes for which pine is used, yellow wood is eminently 
suitable, except in the cheaper manufactures; in these cases 
it is more expensive to work, as in many instances it does not 
take nails well except when bored. 

Numerous species are important timber trees in their native 
countries, and in many cases the extension of the area already 
under Podocarpus is desirable. This is specially the case in 
New Zealand, Australia, S. Africa, E. Africa, and Uganda. 
Only a few species can be regarded as hardy in Britain, even 

1 The Leaf Anatomy of Podocarpus, Trans, and Proc. of the Roy. Soc. 
of Edinb. xxxiv, pt. 1, 52 (1944). 
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in the most favoured parts. These are grown as ornamental 
shrubs or small trees and can be increased by cuttings inserted 
in sandy soil in a close frame during summer. Several species 
are worth attention as hedge plants in warm temperate 
countries. 

As in most genera of Taxacece and Pinacece the nomenclature 
of Podocarpus is full of pitfalls. An instance of this is found in 
the S. Africa species, where recent research has proved that the 
names in common use have been incorrectly applied. For 
information on these species see under P. elongatus, P. fal- 
catus, P. Henkelii, and P. latifolius. 

Pilger (Engler), Pflanzerireich, iv, 5, Taxaceae (1903). 


Podocarcus affinis Sccmann (Eupodocarpus). 

A tree with short spreading branches and dense foliage. 
Leaves spirally and closely arranged, oblong or lance-shaped, 
erect, leathery, tapering to a blunt apex and narrowing slightly 
to the stalk-like base, i-i£ in. long, £ in. wide. 

Native of Fiji. 


Podocarpus alpinus R. Brown (Eupodocarpus). 

Podocarpus Lawrencii Hooker fil.; Nageia alpina F. Mueller. 

A low, straggling, densely branched bush 1-12 ft. high. 
Leaves crowded, indistinctly 2-ranked, linear-spatulate to 
linear-oblong, in. long, blunt or short-pointed, midrib 
very prominent beneath. Male flowers in. long, usually 
solitary and unstalked from the leaf axils. Seed ovoid, very 
small, about £ in. long, on a fleshy receptacle slightly longer 
than the seed. 

Found chiefly at alpine or sub-alpine elevations in Victoria 
and Tasmania. Specimens growing in rocky situations at 
5,000-6,000 ft. altitude become stunted and heath-like in 
habit. The species was originally described in 1825. 

In its natural state it is of value for the protection of 
mountain sides from erosion. 

The plant is quite hardy at Kew, where there are several 
bushes about 3 ft. high and 3-4 ft. across. They bear female 
flowers most years. 

It was killed in the Pinetum at Bedgebury in 1940, when 
47 degrees of frost were recorded during the night of 20-21 
January. 
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Podocarpus amarus Blume (Stachycarpus). 

Black Pine. 

Podocarpus dulcamara Seem; P. eurhyncha Miquel; P. pedunculata 
Bailey; P. Sprengelii Blume. 

A tree with oblong leaves 2J-5 in. long and f—| in. wide, 
rich glossy green above, pale green beneath, the margins 
thickened and rolled backwards, the apex tapering to a sharp 
point. On young vigorous shoots the leaves are sometimes 
10 in. long. Male flowers solitary or a few together from the 
leaf axils, up to ij in. long. Seed round or oval, reddish with 
a glaucous coat, slightly ridged or pointed at the apex, 1 in. 
long when mature, on stalks ^ in. long. 

Native of Queensland, Java, and the Philippine Islands. 
The timber is suitable for general joinery and carpentry. 

Podocarpus andinus Pceppigg ex Endlicher. (Stachycarpus). 

(Fig. 6). 

Plum-fruited Yew 

Prumnopitys elegans Philippi. 

An evergreen tree of yew-like habit 40—50 ft. high in S. 
America. Bark dark brown. In cultivation it is usually a 
large bush, often divided near the ground into several erect 
branches, the branchlets sweeping the ground and hiding the 
trunk. Buds small white with valvate, acute, not imbricate 
scales. Leaves spirally arranged, but appearing more or less 
in a two-ranked arrangement and pointing forwards, yew-like 
but paler in colour with a single resin canal below the vascular 
bundles, which is absent in yew; linear, £-1 in. long, straight 
or sickle-shaped, narrowed abruptly at the apex to a short 
point and at the base to a short, flat stalk; bright green above, 
paler with two broad bands of stomata below, the lower 
surface exposed by a partial twist of the leaf stalk. Male and 
female flowers occasionally on the same but more often on 
different trees, the former in terminal and axillary clusters, 
cylindrical, blunt. Female flowers on a scaly stalk springing 
from the upper leaf axils. Seed with a yellowish-white fleshy 
outer covering, resembling a bullace in size, shape and colour, 
and enclosing a hard shelled seed. 

The plum-fruited yew occurs wild in the Andes of S. Chile, 
where it is an alpine tree with a vertical range of 4,000-6,000 
ft. Messrs. Veitch introduced it in i860, through their 
collector Robert Pearce. 
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Podocarpus andinus is a very useful evergreen for the British 
Isles. Its foliage is less sombre than that of the yew for which 
it might well be substituted for some purposes, more particularly 



Fic. 6.—PODOCARPUS ANDINUS. 

a t spray, one branchlet bearing young male flowers; b , leaf-bud; c, under-surface of 
leaves, showing stomatic bands; d , section of leaf; e y fruiting branchlet. 


in the S. of England. Although rarely used for hedges it is 
excellent for that purpose. Cuttings of side shoots root readily 
if inserted in sandy soil in a close frame during late summer or 
early autumn. 

Clinton-Baker, Must. Conif. iii, 83 (1913), as Prumnopitys elegans. 
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Podocarpus angustifolius Grisebach (Eupodocarpus). 

Podocarpus aristulata Parlatore. 1 

A small tree with spirally and loosely arranged leaves i- 2£ 
in. long and ik 111. wide, narrowly lance-shaped, leathery, with 
a twisted base and sharp, spine-tipped apex. Male flowers 
solitary, in. long. Seed ovate or oblong, k in. long, £ in. 
wide, seated on a fleshy receptacle. 

Var. Wrightii Pilger. 

Leaves broader than in the type, about £ in. wide. 

Native of Cuba and Bolivia. 

Podocarpus appressus Maximowicz 2 (Eupodocarpus). 

A little-known species, native of Japan, with narrow, erect, 
rigid, sharply pointed leaves about £ in. long and iV in wide. 
Only small dried specimens have been seen. 

Podocarpus Beccarii Parlatore (Nageia). 

P. Motleyi Dummer 3 ; Agathis Motleyi Warburg. 

A tree with dense branchlets and foliage. Leaves short- 
stalked, up to ij in. long and £ in. wide, narrowed to a point 
at the apex. Seed seated on a fleshy receptacle £-1in. 
diameter. 

Native of Sarawak and Borneo. 

Podocarpus Blumei Endlicher (Nageia). 

Nageia Blumei Gordon. 

A tree remarkable for the size of its leaves, which are 
opposite or sub-opposite, 4-7 in. long and 1-1J in. wide, 
narrowed suddenly at the apex to a blunt point. Male flowers 
in short branched spikes. Seed shortly stalked. 

Native of Java and the Philippine Islands. 

Podocarpus caesius Maximowicz 4 (Nageia). 

A doubtful species closely allied to P. Nageia . Branches 
alternate. Leaves sub-opposite, leathery, broadly-oval or 
rounded, variable in size. 

Found in Nagasaki, Japan. 

1 D.C. Prod, xvi, ii, 513 (1868). 

2 Bull. Acad. Petersbg., xv, 379 (1871). 

3 Journ. Bot. 1914, p. 241. See also Orr loc. cit. 

4 Bull. Acad. Petersbg., xv, 379 (1871). 
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Podocarpus coriaceus A. Richard (Eupodocarpus). 

P. antillarum K.- Brown; P. salicifolia Klotysch. 

A tree 50 ft. high with spirally arranged leaves 3-7 in. long 
and 3~4 in - wide, on stalks £ in. long; thick, leathery, the 
apex reduced to a long point, the midrib very prominent on 
the under-surface. Male flowers axillary, very slender, up to 

2} in. long. Seed ovoid, on a slender stalk, the receptacle 
thick, red, fleshy. 

Var. sulcatus Pilger. 

Leaves with a well-marked furrow on the upper side. 

Native of Guadeloupe. 

P. coriaceus is found in the mountain forests of New 
Grenada, Colombia, Venezuela, and the West Indies. The 
timber is suitable for general joinery and carpentry. 

Podocarpus costalis C. Presl (Eupodocarpus). 

A tree with dense branches. Leaves -£-i£ in. long and up 
to | in. wide, thick, leathery, narrowing at the apex to a short 
point, or sometimes with a rounded apex; stalk about \ in. 
long. Seed elliptical, about J in. long, on a fleshy receptacle. 

Closely allied to P. Pilgeri and a native of the Philippine 
Islands. 

Podocarpus curvifolius Carriere 1 (Eupodocarpus). 

Podocarpus antarctica Van Houtte; P. Humboldtii Hort. 

A large but little-known tree, native of the Andes of Chile 
and Patagonia. Leaves ovate or oblong, shortly stalked 2-5 
in. long, leathery, flat, shining and smooth above, margins 
thickened, apex blunt. 

Podocarpus cuspidatus Endlicher 2 (Nageia). 

Nageia cuspidata Gordon. 

A small tree with opposite, sub-opposite, or sometimes 
definitely alternate leaves, if-3 in. long and 1-1J in. wide, 
elliptic, deep green above, paler beneath, shortly stalked, 
usually narrowed abruptly to an apical point. 

A native of Japan and apparently closely related to P. 
Nageia , but I have seen no living specimens. 

1 Conif. ed. i, 450 (1855). 2 Syn. Conif. 207 (1847). 
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Podocarpus dacrydioides A. Richard (Dacrycarpus). 

Kahikatea. 

Podocarpus thujoides R. Brown; Dacrydium excelsum A.-Cunning¬ 
ham; D. ferrugineum Van Houtte [not D. Don]; Nageia excelsa O. Kuntze. 
Rimu; White Pine. 

A tree 50-150 ft. high with a girth of 6-12 ft. Trunk 
usually straight with a little taper and clear of branches for a 
considerable height. Bark thin, greyish-brown. Branchlets 
fine, drooping. Foliage of two kinds: on young trees flat, 
soft, \ in. long, bronze or bronzy-green, pointed, arranged 
in a single row on each side of the shoot; on older trees scale¬ 
like, is —^ in. long, spirally arranged, closely or loosely over¬ 
lapping, in some cases resembling the foliage of a Cupressus, 
usually pointed and incurved, green or bronzy-green; an 
intermixing of shoots with both kinds of leaves often occurs. 
In addition the main branches are clothed with triangular 
bract-like leaves. Male and female flowers produced on 
different trees. Male flowers terminal, scarcely \ in. long. 
Female flowers terminal. Seeds small, round, l-\ in. in 
diameter, seated in a red receptacle with a glaucous bloom. 

P. dacrydioides is endemic in New Zealand, where it is 
widely distributed and an important timber tree. It is found 
from low elevations to an altitude of 2,300 ft., sometimes 
occupying swampy ground, where the tree develops large 
buttresses. 

Wood white or yellowish, straight-grained, easily worked 
and suitable for general carpentry, the inside finish of houses, 
packing cases, dry cooperage, etc. Small parcels of the timber 
have been received in this country, but it appears improbable 
that it can compete satisfactorily with better-known woods, 
and its use will probably be restricted to New Zealand and 
Australia. 

Small plants are to be seen in the Temperate House at Kew, 
and it is likely to meet with success out of doors in the warmest 
parts of England and Ireland. 

Kirk, Forest Flora of New Zealand. 41 (1SS9). 

Podocarpus Dawei Stapf. 1 (Stachycarpus). 

An important timber tree 100 ft. high in Central Africa, with 
a long clear trunk and small crown of crowded branches. 
Leaves spirally arranged, in. long, in. wide, thick, 

1 Fl. of Trop. Africa, vi, sect. 2, pt. 2, 342 (1917). 

F 
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leathery, midrib scarcely noticeable above, more prominent 
beneath. Seed sub-globose, dark brown or purple with a 
glaucous bloom, about f in. long and wide. 

Native of Uganda, found near the Kangera River at an 
altitude of 4,000 ft. 

The timber is of considerable local value for general 
carpentry. 

Podocarpus Drouynianus F. Mueller (Eupodocarpus). 

An Australian species closely allied to P. spinulosus. Leaves 
unstalked, spirally arranged as in the Irish yew, up to 3 in. long, 
A in. wide, sharply pointed, margins strongly recurved, midrib 
prominent, upper surface green, underside glaucous. Male 
flowers stalked, J in. long, | in. wide, solitary or in small 
clusters. Seed J in. long, borne on a fleshy, purple, waxy- 
coated receptacle £-1 in. long, on a slender stalk. 

Podocarpus elatus R. Brown (Eupodocarpus). 

Brown Pine. 

Podocarpus ensifolia R. Brown; Nageia elata Mueller. Plum Pine; 
Yellow Pine. 

A tree ioo ft. high, with a trunk 9 ft. in girth in New South 
Wales and S. Queensland. Leaves variable in length and 
arrangement, often 2-6 in. long, or 9 in. long on young, 
vigorous trees, and J in. broad, oblong or lance-shaped, 
midrib prominent on the upper surface, apex blunt, narrowed 
at the base to a short stalk. Male flowers slender, up to 2 in. 
long, produced 2-3 together. Seed ovoid or globular, about 
£ in. long, seated on a fleshy receptacle. 

P. elatus is reputed to be one of the largest trees found in 
the coast-district gullies of New South Wales and S. Queens¬ 
land. 

Timber yellow, turning brownish on exposure, straight¬ 
grained, easily worked, and employed for all kinds of joinery 
and carpentry; its non-resinous character makes it useful for 
packing-cases for dairy and other produce. 

Podocarpus elongatus L'Heritier (Eupodocarpus). 

Podocarpus Thunbergii var. angustifolia Sim; Taxus capensis Lambert; 

T. elongata Aiton. 

A large tree resembling in habit P . latifolius, but with 
relatively narrower foliage. Leaves 1-2 in. long, T V”i in- wide 
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on mature trees, larger on young plants, lance-shaped, 
tapering to both ends, the apex ending in a short point. Male 
flowers simple or branched about f in. long. Seeds globose, 
about £ in. in diameter, seated on a fleshy red or crimson 
receptacle, stalk short. 

This species differs from P. falcatus by the seed being 
raised on a fleshy receptacle, and from P. latifolins by the 
receptacle being red, not green, and by its westerly distri¬ 
bution. 

Found in Robertson, W. S. Africa. 


Podocarpus falcatus R. Brown (Stachycarpus). 

Oteniqua Yellow Wood. 

Podocarpus elongata Carriere [not L'Herit.]; P. Meyeriana Endlicher; 
Taxus falcata Thunberg. Common Yellow Wood; Bastard Yellow Wood. 

A tree 80-110 ft. high and usually 10-12 ft., but occa¬ 
sionally 20-25 ft. in girth. Bark thin, brown in colour, shed 
in thin scales. Leaves very variable, sometimes spirally 
arranged, at others in two opposite or sub-opposite ranks, 
f-2 in. long and T V-& in. wide on mature trees or up to 3 in. 
long and £ in. wide on young plants, narrowing abruptly to 
a sharp or blunt apex and at the base to a slightly twisted 
short stalk. Male flowers usually in threes, each in. long, 
about tV in. wide. Seeds globose, solitary or in pairs, | in. 
in diameter, with a glaucous green covering, stalk in. long. 

This species is widely distributed in Cape Colony, Natal, 
and the Transvaal. 

P. falcatus is one of the most useful trees in S. Africa. The 
timber is yellowish-brown, light, soft, moderately strong, 
elastic and non-resinous. It is easily worked, finishes with a 
good surface, and is useful for beams, rafters, flooring, panel¬ 
ling, furniture, railway sleepers when creosoted, general 
joinery, boxes and other purposes for which the best grades 
of pine are used in other countries. Planks 20 ft. long are 
obtainable. 

In a critical study of the S. African Podocarps for the 
Flora Capensis, Dr. Stapf examined a large number of speci¬ 
mens at Kew, with the result that several old and well-known 
names have had to be changed. Thus the true P. falcatus 
described above is known in S. Africa under the name of P. 
elongatus with the common name of “ Oteniqua Yellow 
Wood/' The true P. elongatus is, however, a distinct tree 
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confined to Western S. Africa. The confusion has been made 
worse by the name of P. falcatus having been used by S. 
African foresters in connection with still another species, P. 
Henkelii Stapt. 

Dr. J. Hutchinson in A Botanist in Southern Africa , p. 
222 (1946), records a tree of this species growing in the forest 
at the forest station at Deep walls, as being 127 ft. high, 63 ft. 
to the first branch and over 21 ft. in girth at 6 ft. from the 
base. The tree is computed to be at least 1,500 years old. 

Podocarpus ferrugineus D. Don (Stachycarpus). 

Miro. 

A tree 50-90 ft. high and 3-9 ft. in girth. Bark dark grey 
or blackish, sometimes deeply furrowed, scaling in large 
flakes. Leaves yew-like, irregularly arranged on each side of 
the shoot, J-iJ in. long on young plants, reduced to half the 
size on old trees, about T V in. wide, pointed or blunt at the 
apex. Male flowers solitary, § in. long. Female flowers on 
different trees, solitary, shortly stalked. Seed oval, £-£ in. 
long and broad, the outer covering bright red with a waxy, 
glaucous bloom, apex with a short point. 

P. ferrugineus is widely distributed in the New Zealand 
forests, particularly in the South Island. 

Wood strong, hard, compact, straight-grained and easily 
worked. It is sometimes beautifully figured, especially when 
radially cut. Although not recommended for use in contact 
with the ground unless previously treated with a preservative, 
it is excellent for all other parts of house-building and for 
general carpentry. It is also used for marine piles and is said 
to resist teredo well. Figured samples are useful for cabinet 
work. 

Kirk, loc. cit. 164 (1889); Cheeseman, Man. New Zeal. FI. 113 11925)- 

Podocarpus ferruginoides R. H. Compton 1 (Stachycarpus). 

A tree 30-50 ft. high, with an erect trunk and irregular 
branch system. Leaves spirally arranged, usually erect, 
leathery, less than J in. long, about £ in. wide, blunt or shortly 
pointed at the apex. Seed rounded or ovoid, ^—\ in. long, 

unpointed. 

Found in coniferous forest above 3,000 ft. elevation in 

1 Jottrn. Linn. Soc. XLV (No. 304), 424 (1922). 
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Nekando, New Caledonia. It differs from P. ferrugineus in the 
shorter and relatively broader leaves and the nearly round, 
non-pointed seeds. 


Podocarpus formosensis Diimmer (Nageia). 

This species is closely allied to P. Nagi and is based on a 
specimen at Kew collected by Mr. Schmiiser at South Cape, 
Formosa, on behalf of Dr. A. Henry. It differs from P. Nagi 
in its thicker-textured, relatively smaller leaves, which are 
narrowly elliptic or lanceolate elliptic, with obtusely truncate, 
blackened apices, which rarely possess the characteristic cusp 

of P. Nagi. 

Gard. Chron. Oct. 19. 1912, p. 295. 


Podocarpus Forrestii 1 Craib and W. W. Smith (Eupodo- 

carpus). 

Podocarpus microphyllus Diels. 

A shrub up to about io ft. high, with fairly stout branches. 
Leaves 2-34 in. long, 4-4 in. broad, oblong or oblong-lanceo¬ 
late, blunt or rounded at the apex, gradually narrowed at the 
base into a short winged stalk, dark green above, pale 
beneath. Male flowers not seen. Female flowers about 4 in- 

long on a short fleshy receptacle. 

Closely allied to P. macrophyllus var. Maki, but distin¬ 
guished by its dwarfer habit and shorter and broader leaves. 

Found on the eastern and western flanks of the Tali Range, 
W. China. Collected by Forrest. 

Podocarpus glaucus Foxworthy (Stachycarpus). 

A bush or low tree up to 30 ft. high with a dense branch 
system. Leaves box-like, in. long, about 4 in. wide, erect, 
spreading, often sub-opposite, leathery, shining dark green 
above, paler or glaucous beneath, usually slightly narrowed 
and rounded at the apex. Male flowers solitary, short, cylin¬ 
drical. Seed not known. 

Native of the high mountain regions of the Philippine 
Islands. 

Phil. Journ. Sci. ii, 258 (1907). 


1 Notes Roy. Bot. Gard. Edinb. xii, 219 (1920). 
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Podocarpus glomeratus D. Don (Eupodocarpus). 

Podocarpus rigida Klotzsch; P. Sprucei Parlatore. 

A tree 30-40 ft. high. Leaves spirally arranged, 1 in. 
long, | in. wide, erect, leathery, narrow lance-shaped, 
ending in a short, sharp point. Seed shortly stalked, in. 
diameter, raised on a fleshy receptacle. 

Native of Peru and Ecuador. 

Podocarpus gnidioides Carriere (Eupodocarpus). 

Podocarpus alpina var. arborescens Brongniart and Grisebach. 

A tree 30-50 ft. high, with crowded, spirally arranged 
leaves £ in. long and iV-tV in. wide, leathery, rounded at 
the apex. 


Var. caespitosus Carriere. 

A shrub 3-5 ft. high, regarded by Carriere as a dwarf form 
of P . gnidioides , but male and female flowers and seeds of P. 
gnidioides are required before this relationship can be verified. 
Compton 1 only noted the dwarf plant. Both are natives of 
New Caledonia. 


Podocarpus gracilior Pilger (Stachycarpus) 

Musengera. 


Podo. 


A tree up to 60 ft. or more high, with a long clear trunk 
crowned with crowded branches. Leaves of young plants 
scattered, up to 4 in. long and \ in. wide, on mature trees 
crowded and shorter, usually f—in. long, %-i in. wide; thick 
in texture, narrow, tapering to a sharp point. Male powers 
solitary or 2-3 together, usually J in. long. Seeds solitary, 
unstalked, at the points of short, leafy branchlets, f in. long 
and nearly as wide, purplish in colour with a glaucous bloom. 

Native of Abyssinia, Uganda, and Kenya, ascending to 
8,000 ft. altitude in the latter colony and common between 

6,000-8,000 ft. in Uganda. 

Wood soft, yellowish, works well, is strong, moderately 
durable, and is said to take nails better than some other 
species. It is used for general building purposes, particularly 

1 Loc. cit. 426. 



PODOCARPUS 


7 i 

for inside work, such as flooring, doors, panelling, and furni¬ 
ture. The timber is shipped from Mombassa to S. Africa and 
has a considerable local use. The species is one of the most 
valuable on account of its timber. For work in contact with 
the ground it should be treated with a preservative. 

Stapf, FI. Trop. Af. vi, sect. 2, pt. 2, 342 (1917). 

Podocarpus Harmsianus Pilger (Stachycarpus). 

A tree with yew-like, unstalked leaves, somewhat resem¬ 
bling those of P. montanus but spirally arranged, f— 1^ in. 
long, rr-£ in. wide, terminated by a spine-like point. Seed 
without a fleshy receptacle. 

Native of W. Tropical South America. 

Podocarpus Henckelii Stapf. (Eupodocarpus). 

Falcate Yellow Wood. 

Podocarpus falcata Hort. not R. Brown; P. Thunbergii var. falcata 
Sim. 

A South African tree allied to P. Thunbergii with pendent 
branches. Leaves on old exposed trees irregularly arranged, 
sickle-like, 1-2 in. long and i in. wide, or, on vigorous speci¬ 
mens, sometimes opposite or sub-opposite, up to 5 or 6 in. long 
and ^ in. wide, narrowing gradually to the pointed apex and 
to the base. Male flowers simple or branched, slender, about 
i in. long. Seed globose, about \ in. diameter, glaucous- 
green, seated on a glaucous-green swollen receptacle. 

This species is found in Griqualand East and Natal, and is 
known to foresters and lumber men as the " falcate yellow 
wood.” The timber can be used for similar purposes to that 
of P. latifolius. 

Podocarpus javanicus Blume (Dacrycarpus). 

Podocarpus cupressina R. Brown; P. Horsfieldii Wallich; P. imbricatus 
Blume; Taxodium Horsfieldii Knight; Glyptostrobus Horsfieldii Knight. 

A tree 50-80 ft. high or occasionally taller, with a trunk 
10-15 ft- in girth (but sometimes reduced to a bush), variable 
in habit but often with pendulous, spreading branches and 
long, slender, whip-like branchlets. Leaves of two kinds. 
Those of young or vigorous trees in. long, flat, and 
arranged in two more or less opposite ranks; on branches of 
old trees closely overlapping, cupressus-like, the points in- 
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curved like miniature leaves of Cryptomeria japonica. Both 
types of leaves may appear on the same tree, but in such cases 
those of the juvenile state are smaller than those on young, 
vigorous plants. Seed solitary, terminal, borne on a slightly 
thickened, fleshy receptacle. 

Native of British N. Borneo, Burma, Java, New Guinea, 
and the Philippine Islands, where it is an important timber tree. 

Pilger records a variety Cumingii ( P . Cumingii Parlatore), 
but Fox worthy, 1 who made a careful study of the Philippine 
species, does not consider it distinct from the type. 

Podocarpus Ladei Bailey 2 (Stachycarpus). 

A tall, erect tree with a trunk up to 18 ft. in girth covered 
with thin, reddish-brown, smoothish bark which is shed in 
papery scales. Leaves usually sessile, about £ in. long and 
tV- 6- in. wide, both surfaces green, apex blunt. Seed oval, 
solitary, pointed, about f in. long and & in. wide, purple with 
a glaucous bloom. 

This species, which is closely allied to P. ferrugineus, was 
found in the neighbourhood of Port Douglas by Mr. F. W. H. 
Lade in 1905. 

It is described as a good timber tree of ornamental appear¬ 
ance. 


Podocarpus Lambertii Klotzsch (Eupodocarpus). 

A Brazilian tree with densely and spirally arranged, yew¬ 
like leaves, which are £—1£ in. long and yo in. wide, erect, 
sharp-pointed, stalkless, or very shortly stalked. Seeds small 
with a stalked and fleshy receptacle. 

Podocarpus latifolius R. Brown 3 (Eupodocarpus). 

Real Yellow Wood. 

Podocarpus Sweetii C. Presl; P. Thunbergii Hooker; P. Thunbergii 
var. latifolia Sim; Nageia latifolia O. Kuntze; Taxus latifolia Thunberg. 
Upright Yellow Wood. 

A tree up to 100 ft. high and 12 ft. in girth, averaging 

1 Phil. Journ. Sci. Bot. vi, 157 (1911). 

2 Queensl. Agric. Journ. xv. 899 (1905). 

3 Although P. Thunbergii is a better-known name in S. Africa, P . lati¬ 
folius is the older name for this species, and therefore supersedes P. 
Thunbergii. A note on the nomenclature of this species appeared in the 
Kew Bulletin for 1916, p. 236. 
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60-70 ft. high and 6 ft. in girth. Bark thin, fibrous, shed in 
longitudinal strips. Branchlets of mature trees stiff, erect, 
crowded. Leaves spirally arranged, or, on young branchlets, 
in two alternate ranks, oblong or lance-shaped, sometimes 
closely beset, at others widely separated, those of old trees 
usually 1-2 in. long and ^—4- in. wide, much longer on young, 
vigorous, or shaded plants. Male flowers usually solitary, 
unstalked, |-i in. long, \ in. wide. Seeds globose, in. 
diameter with a glaucous-green covering, receptacle green, 

in. wide, with a stalk about \ in. long. 

P. latijolius is widely distributed in S. Africa, where it is 

an important timber tree. 

Wood yellow, strong, evenly grained, easy to work, 
polishes well, and in demand for general building purposes, 
flooring boards, panelling, coach and wagon work, dry cooper¬ 
age, boxes, and railway sleepers. For the latter work it is first 
creosoted. It is claimed to be superior to pine for many 
purposes. 

Podocarpus macrophyllus D. Don (Eupodocarpus). 

Kusamaki. 

This species varies from a shrub of 2-5 ft. to a tree 25-5° 
ft. high. Branches usually strong and horizontal, branchlets 
dense. Leaves densely and spirally arranged, up to 5 in., or 
on very vigorous plants 7 in. l°ng an d ^ in- w ide, bright green 
above, glaucous beneath, thick, leathery, the apex usually 
pointed, sometimes blunt and rounded. Male flowers sessile, 
i£-i£ in. long. Seed oval, about £ in. long, seated on a purple, 
fleshy receptacle \ in. or more in length. 

Var. albo-variegatus Hort. 

P. chinensis argentea Gordon. 

Leaves variegated with silver. 

Var. angustifolius Hort. 

Leaves narrower in proportion than those of the type. 

Var. luteo-variegatus Hort. 

P. chinensis aurea Gordon. 

Leaves longer and broader than in the type; variegated 
with yellow. 
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Var. Maki Siebold. 

P. chinensis Wallich; P. Maki Siebold. 

A variety with erect branches and dense foliage 
erect, apex rounded. 


Leaves 


P macrophyllus is a native of China and Japan. It is 
found in Yunnan at elevations of 8,000-10,000 ft. and would 

form a good evergreen for the S. of England. It is sometimes 
used tor hedges in Japan, and stands clipping well. 

Podocarpus macrostachyus Parlatore (Eupodocarpus). 

A tree attaining a large size in Central America. Leaves 

1 2 in long, in. wide, narrowing to a short, blunt point 

m aged trees longer and sharply pointed on young, vigorous 

ranchlets. Seeds small, ovoid, mounted on a fleshy receptacle. 

Native of Colombia, Venezuela, New Grenada, and Costa 

Kica. Mr M. T. Dawe reported it to be one of the most useful 

timbers of Colombia, where it is found at an altitude of 
10,000 ft. 


Podocarpus madagascariensis Baker (Eupodocarpus). 

A large tree. Leaves spirally arranged, 5-7 in. long, and 

up to T V in. wide, narrowing to a pointed apex and narrow 

stalk-like base, thick, leathery, the midrib prominent on the 

under side, marked by a channel on the upper surface. Seed 
about ^ in. long and wide. 

This tree is said to be common in forests in the interior of 
Madagascar, the wood being extensively used for house¬ 
building and other purposes. 

Podocarpus Mannii Hooker fil. (Stachycarpus). 

A tree 30-50 ft. high with loosely disposed branchlets, or, 

in old trees, short upward-curving branches. Leaves stalkless, 

varying in length from 3 in. on old trees to 4-6 in. on vigorous 

young plants; \ in. in width, straight or slightly curved, 

gradually tapering to a fine point. Male flowers unstalked, 

axillary, solitary or in pairs, £-1 in. long. Seeds without 

stalics, on short, few-leaved branchlets, up to 1 in. long and 
j\ in. wide. 

Native of the island of St. Thomas, W. Africa, from 4,750 
it. elevation to the summit of the Peak, at 7,025 ft. 

Fl. Trop. Afr. vi. Sect. 2, pt. 2, 34 (1917). 
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Podocarpus milanjianus Rendle 1 (Eupodocarpus). 

A shrub or tree up to ioo ft. high with a cylindrical, 
gradually tapering trunk. Leaves spirally arranged, crowded, 
2-4 in., or on young trees sometimes 7 in., long, and | in. 
wide, straight or slightly sickle-shaped, pointed at the apex, 
narrowed to a short stalk at the base. Male flowers solitary or 
in pairs, cylindric, i-i£ in. long, pinkish in colour. Seeds , 
globose, £ in. long, covered with a glaucous bloom and 
seated on a bright red glaucous receptacle. The variety 
arborescens Pilger is not regarded as distinct. 

P. milanjianus is found in Uganda, Kenya, and Tanganyika 
Territories and in Nyasaland. In Kenya it ascends to 11,000 
ft., where it occurs as a low, dense bush. 

It is a valuable timber tree and worthy of careful preserva¬ 
tion in countries where easily worked soft woods are uncom¬ 
mon. The wood is obtainable in lengths up to 20 ft., squaring 
12-16 in. 

It thrives in swampy places as well as upon better drained 
land. 


Podocarpus minor Parlatore (Nageia). 

Nageia minor Carriere. 

A bush or small tree up to 30-40 ft. high, 2 with spirally 
arranged, stalkless leaves in. long, J - 1 \ in. wide, blunt 
and rounded at the apex, or sometimes with the leaves arranged 
in two opposite ranks. Male flowers short, sturdy, in. 
long, at the points of short, axillary shoots. Seeds large, 1-1J 
in. long, § in. wide, on short, slender, bract-covered shoots; 
red when ripe. 

Native of New Caledonia, where it is frequent in conifer 
forests all over the island. The wood is described as having 
a sweet, resinous scent. 

Podocarpus montanus Loddiges (Stachycarpus). 

Pino. 

Podocarpus Humboldtii Knight; P. taxifolia Humboldt; Taxus montana 
Willdenow; Dacrydium distichum Don; Torreya Humboldtii Knight; 
Nageia montana O. Kuntze; Prumnopitys taxifolia Hort. 

A tree up to 60 ft. high with wide-spreading branches and 

1 Trans. Linn. Soc. ser. 2, iv, 61 (1894); FI. Trop. Afr. vi, sect. 2, pt. 2, 

340 (1917)- 

2 Compton, loc. cit. 425. 
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yew-like foliage evenly arranged in two sub-opposite rows. 
Leaves J in. long, in. wide, mucronate, the base 

slightly twisted and shortly stalked, bright green above, pale 
green or glaucous beneath. Male flowers axillary and terminal 
from shoots 1^-3 in. long, numerous flowers, each about £ in. 
long, appearing from the same shoot. Seed about £ in. long, 
sessile or very shortly stalked. 


Var. diversifolius Kunth. 

Leaves shorter and more closely arranged than in the type. 

Native of the Cordilleras of Peru and Colombia, where it 
grows at an altitude of 9,000-10,000 ft. Mr. M. T. Dawe records 
it (see specimens in Kew Herbarium collected by him) as one of 
the most useful timber trees of the Cordillera Colombia. The 
timber is much used for cabinet work. Living specimens are 
to be seen in the Temperate House at Kew. 

Podocarpus Nagi Makino (Nageia). 

Podocarpus Nageia R. Brown. 

A tree 60-80 ft. high. Bark smooth, purple. Leaves 
opposite or sub-opposite, ovate or broadly lance-shaped, 1^—2 
in. long, f— 1 in. wide, narrowing to a blunt apex; thick, 
leathery, dark green above, paler beneath. Male flowers 
solitary, simple or branched, up to f in. long, on stalks £ in. 
in length. Seeds round, about £ in. in diameter, covered by 
a glaucous bloom. 


Var. angustifolius Maximowicz. 

Leaves shorter and narrower than the type. About \ in. 
long. 

Var. rotundifolius Maximowicz. 

P. ovata Henkel. 

Distinguished by its relatively broader leaves. 

Var. variegatus Hort. 

Leaves shorter and rounder than the type, variegated with 
yellow. 

P. Nagi is a native of Japan, China, and Formosa. In the 
latter country it is regarded as a valuable timber tree. In 
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Japan it is popular as a pot plant for dwarfing, and is also 
used for landscape effect. Prof. Sargent says of the tree: 1 
“ A grove of these trees on the hill behind the Shinto temples 
at Nara is one of the most interesting spots in Japan and in 
solemn dignity and beauty is only surpassed by the grove of 
Cryptomeria which surrounds the mausoleums of Jeyasu and 
Jemitsu at Nikko.” 


„ Podocarpus neriifolius D. Don (Eupodocarpus). 

Thitmin. 

Podocarpus bracteata Blume; P. discolor Blume; P. Junghuhniana 
Miquel; P. leptostachya Blume; P. inacrophylla var. acuminatissima 
Pritzel; P. polystachya R. Brown; Nageia bracteata Kurz. Prince of Woods. 

A variable tree, 40-60 ft high, with branches more or less 
whorled. Bark thin, fibrous, greyish-brown. Leaves 4-7 in. 
long, in. wide on old specimens to 5-10 in. long and 
in. wide on young trees; thick, leathery, the midrib prominent 
on both surfaces, apex pointed, dark glossy green above, paler 
beneath. Male flowers stalkless, produced several together, 
1-2 in. long, about £ in. wide. Seeds usually solitary, globose, 
about ^ in. long, produced on a swollen stalkless receptacle. 

Var. brevifolius Stapf.' 

A form with short, dense spirally arranged leaves, the 
foliage much denser than in the type; the male flowers also 
shorter and relatively wider than in P. neriifolius. 

Widely distributed in the Himalaya, Borneo, Java, and 
the Andaman Islands. It has also been recorded from China. 

Wood yellowish, of good quality, easy to work and useful 
for masts, spars, tea-boxes, and general carpentry. Timber 
squaring with a 15 in. side can be procured up to 35 ft. in 
length. 3 

Var. Teysmanni Wasscher. 

P. Teysmanni Miquel. 

Leaves scattered or spirally arranged, broadly lance¬ 
shaped, 4-5 in. long, and J in. wide, with a pointed apex. 
Native of Sumatra. 

1 For. FI. Japan, 77 (1894). 

2 Trans. Linn. Soc. ser. 2, 249 (1894). 

3 Gamble, Man. Ind. Timbers, 703 (1922 ed.). 
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Podocarpus nivalis Hooker fil. (Eupodocarpus). 

Alpine Totara. 

A low, dense, widely spreading plant, or an erect densely 
branched shrub 3—6 ft. high. Leaves closely and irregularly 
arranged, f in. long, sS-'Ar in. wide, shortly and stoutly 
stalked, leathery, pointed or blunt at the apex. Male flowers 
£-f in. long, solitary or several together. Seed a small nut-like 
body seated on a fleshy receptacle. 

A native of New Zealand, where it is found in alpine and sub- 
alpine regions at elevations of 2,000-5,500 ft., its spreading and 

closely arranged branches assisting in the protection of moun¬ 
tain slopes from erosion. 


Podocarpus novae-caledoniae Vieillard (Eupodocarpus). 

A shrub with narrow willow-like leaves, 1^—4^ in. long 
and in. wide, the apex narrowing to a long or short point, 
glaucous when young, dark green later. Male flowers short, 
slender, axillary, £ in. long. Seeds oval, about £ in. long, 
borne on a fleshy receptacle. 

Native of New Caledonia, where it is common along river 
banks in serpentine districts at low elevations. 


Podocarpus nubigenus Lindley (Eupodocarpus). 

A large tree in Chile and Patagonia. Leaves spirally 
arranged or in two sub-opposite rows, straight or sickle¬ 
shaped, rigid, leathery, i-i£ in. long, £ in. wide, short- 
pointed, green above, glaucous beneath. Male flowers simple 
or branched, short-stalked, about J in. long. Seeds short- 
stalked, ovoid or oblong, borne on a swollen fleshy receptacle. 

P . nubigenus is found in the mountainous regions of Chile, 
Patagonia, Valdivia, and the Island of Chiloe. Cultivated in 
South and South-West England. 


Podocarpus oleifolius D. Don 1 (Eupodocarpus). 

A close dense-branched tree with yellowish-brown bark. 
Leaves spirally arranged, up to 2 in. long and £ in. wide, lance¬ 
shaped, pointed, with a shallow central channel above and a 
prominent midrib beneath. Male flowers solitary, unstalked, 
about 1 in. long. Seed oval, £ in. long. 

Native of the mountains of Chile and Peru. 

1 Lambert, Gen. Pin. ed. 1 (1824). 
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Podocarpus papuanus Ridley (Dacrycarpus). 

A tree 90-100 ft. high in New Guinea with pendent 
branches bearing two kinds of leaves. Leaves of young trees 
regularly arranged in two opposite ranks, \ in. long, scarcely 
•jh in. wide, short-pointed and curving slightly at the apex. 
Leaves on older trees mostly very short, triangular, keeled, 
terminating in a short spine, the bas^ clasping the stem, only 
the point free. Branchlets bearing both kind of leaves may 
be found on the same tree. Male flowers short, dense, about 
| in. long, terminating short leafy shoots. Female flowers are 
borne on the same tree as the male flowers. Seeds l in. long 
and wide. 

Native of Dutch N.W. New Guinea at 7,000-9,000 ft. 
altitude. 

L. S. Gibbs, Contrib. Phitogeo. and FI. Arfak Mts. 80-82 (1917). 


Podocarpus parvifolius Parlatore (Eupodocarpus). 

A bush or small tree with short, narrow, leathery leaves, 
which are scarcely in. long and £ in. wide, ending in a short, 
sharp point. Seed small, pointed. 

Native of Australia. 


Podocarpus Pilgeri Foxworthy (Eupodocarpus). 

A tree with densely arranged leaves, in. long and l 
in. wide with a rounded or blunt-pointed apex. 

Native of the Philippine Islands. 

Phil. Journ. Sci. Bot., vi, 155-164 (1911). 

Podocarpus polystachyus R. Brown (Eupodocarpus). 

A tree with lance-shaped, spirally arranged leaves, which 
are 2-4 in. long and in. wide, sharp-pointed and leathery. 
Male flowers unstalked, solitary, or in threes. Seed solitary. 
Native of the Malay States. 


Note. Podocarpus palembanicus Miquel, included in the earlier editions 
of this work, is not a Podocarp but an Angiosperni. See Orr, The Leal 
Anatomy of Podocarpus. Trans, and Proceed, of the Roy. Soc. of Edinb. 
xxxiv, pt. 1, 54 (1944). He has also found that P. celebica Hemsley is a 
species of Taxus. 
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Podocarpus Purdieanus Hooker (Eupodocarpus). 

Podocarpus jamaicensis Hort.; P. mucronata Hort. 

A tree up to 120 ft high, with spirally arranged leaves 1^—4 
in. long and f in. wide, or on vigorous young plants up to 
4J in. long and £ in. wide, the apex rounded or ending in a 
short point. Seeds ovoid, about ^ in. long, with a short blunt 
point. 

Native of Jamaica. 

Podocarpus Rumphii Blume (Eupodocarpus). 

A tree 40 ft. high with leaves 5-9 in. long and up to £ in. 
wide, narrowed at the apex to a long point. Seeds globose, 
produced on a conspicuous, fleshy receptacle. 

P . Rumphii is abundant at elevations of 7,000-9,000 ft. in 
the forests on the Arfak Mountains, Dutch New Guinea. 

Podocarpus salignus D. Don (Eupodocarpus). (Fig. 7.) 

P. chilinus Richard. 

A tree 50-70 ft. high with slender, drooping branchlets. 
Leaves shortly stalked, narrowly lance-shaped, 2-5 or more 
in. long, \ in. wide, shortly pointed or blunt at the apex, 
rich glossy green above. On old or dwarfed trees the leaves 
may be much shorter. Male flowers i-ij in. long, very 
slender, drooping, in small clusters. Seed on a long, slender 

stalk seated on a fleshy receptacle. 

This species is a native of Chile and is hardy in the S. of 
England, where it often grows into a handsome bush or small 
tree and is a favourite plant in gardens. There are several 
bushes in the open air at Kew, but the species is less depend¬ 
able there than in Cornwall. The timber is valuable for 
building purposes in Chile. 

Podocarpus Sellowii Klotzsch (Eupodocarpus). 

PlNHEIRA BRAVA. 

A small tree usually 20-30 ft. high, bearing shortly stalked, 
lance-shaped, short-pointed, leathery leaves, 1^-32 i n * l° n £ 

in. wide on mature trees; upwards of 6 in. long and J -4 
in. wide on vigorous young plants. Male flowers solitary trom 
the leaf axils. Seeds shortly stalked, smooth, seated on a fleshy 
receptacle. 
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Var. angustifolius Pilger. 

Leaves up to ij in. long and £ in. wide. 

Native of Brazil. 

Endl. Syn. Coni /. 209 (1847). 

Podocarpus spicatus R. Brown (Stachycarpus). 

Matai. 

Dacrydium taxifolium Banks; D. Mayi Van Houtte; Prumnopitys 
spicata Kent. Black Pine; Mai; Red Pine. 

A tree 60-80 ft. high, with a trunk up to 9 ft. in girth, 
varying considerably in habit. Young trees 10-20 ft. high, 
with slender, pendulous branches divided into numerous 
branchlets with small, narrow, bronze-tinted leaves confined 
to the extremities, becoming, when mature, a round-headed 
tree with erect branches which divide into short, close-set 
branchlets. Bark bluish. Leaves 4— | in. long, about ^ in. 
wide, green above, glaucous on each side of the midrib 
beneath. Male flowers J in. long, unstalked, 20 or more 
together on short, stiff shoots about 1 in. long. Seeds round, 
the size of a small pea, black with a glaucous bloom, produced 
several together on short shoots. 

A native of New Zealand, where it ascends to 1,800 ft. 
Specimens were collected by Alan Cunningham in 1826. 

Wood smooth when worked, rather similar in texture to 
good Scots pine and useful for the same purposes. It has been 
employed for dry cooperage, general house construction, 
railway sleepers, bridge timbers, flooring, and other uses. 

Kirk, loc cit., 5, 299 (1899). Hook, Icon. Plant, t. 543 (1843). 

Podocarpus spinulosus R. Brown (Eupodocarpus). 

Native Plum. 

Podocarpus pungens Don; P. Bidwillii Hoibrenk; P. excelsa Loddiges, 
Taxus spinulosa Smith; Nageia spinulosa F. von Mueller. 

A densely branched, yew-like shrub. Leaves unstalked, 
usually spirally arranged, £—1£ in. long but sometimes up to 
3 in. long, T V—t*o in- wide. Male flowers clustered in the leaf 
axils, in. long. Seeds in. long, about £ in. wide, 
glaucous when young, receptacle edible, deep purple with a 
glaucous bloom. 

Native of Australia and first collected by Alan Cunningham 
in New South Wales in 1810. 
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Podocarpus thevetiifolius Zippel (Eupodocarpus) 

A tree 30-50 ft. high, with narrowly lance-shaped leaves, 
which are thin, leathery, and sometimes slightly curved 
towards the rounded or bluntly pointed apex. Seed dark 
green, elliptic, about \ in. long. 

Native of New Guinea. 


Podocarpus Totara D. Don (Eupodocarpus). 

Totara. 

A tree sometimes exceeding 100 ft. in height, with a 
massive, symmetrical trunk 60-80 ft. in length and 6-8 ft. in 
diameter, clear of branches. Bark dark brown, fibrous, 
furrowed. Leaves varying in density, sometimes scattered on 
the shoot, at others two-ranked, i—? in. long, in. wide 
on adult trees, 1 in. long, in. wide on juveniles; stiff, 
leathery, sharp-pointed, narrowing at the base to a very short 
stalk. Male flowers axillary, stalked or unstalked, solitary or 
two or three together, J-f in. long. Seed a solitary, rounded 
nut seated on a fleshy, short-stalked, crimson receptacle, the 
apex of the seed sometimes narrowed but not pointed. 

Var. Hallii Pilger. 

P. Hallii T. Kirk. 1 

A tree attaining a height of 60 ft., differing from P. Totara 
in its looser habit, larger leaves (up to i£ in. long and \ in. 
wide) in a mature state, distinctly stalked male flowers and 
pointed seeds which are sometimes in pairs. 

Both trees are widely distributed in New Zealand. Next 
to the Kauri pine the Totara is regarded as the most useful 
timber tree of the country. 

Wood red in colour, varying considerably in depth of tint, 
clean, straight-grained, compact, and durable both in and out 
of the ground. It is used for general building purposes, joinery 
and cabinet work, piles for bridges and docks where it with¬ 
stands teredo moderately well, paving blocks, railway sleepers, 
telegraph and telephone posts, fencing and many other 
purposes. Finely marked, mottled wood is sometimes found. 
This is eagerly sought after for furniture and cabinet work. 

The Totara gives the best results in cool alluvial soils, but 

1 Loc. cit. 13, 301 (1889). 
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succeeds in light sandy loams and stiff clays. It bears clipping 
as well as yew and can be used for hedges. 

P. Totara is grown out of doors in a few gardens in Britain, 
notably at Enys near Falmouth and in the garden of the late 
Mr. Osgood Mackenzie at Inverewe in Ross-shire. A fine 
example may be seen in the Temperate House at Kew. 

Podocarpus Urbanii Pilger (Eupodocarpus). 

Yacca. 

A yew-like tree up to 50 ft. high with rigid, erect, leathery, 
narrowly lance-shaped leaves f-i in. long and $ in. wide, or 
on young plants up to 2 in. long and £ in. wide. Male flowers 
about £ in. long. Seed small, about £ in. long, globose, on a 
fleshy receptacle. 

Native of the Blue Mountains of Jamaica, Montserrat. 

Podocarpus usambarensis Pilger (Stachycarpus). 

Podocarpus falcata Engler [not R. Brown]. 

A large tree 180-250 ft. high, with rather slender scattered 
branchlets. Leaves normally up to 3 in. long and -J-J in. wide, 
sometimes larger on young trees, or smaller and arranged very 
densely on old specimens; leathery, straight or sickle-shaped, 
tapering at the apex to a long, fine point, and narrowing at the 
base to a very short stalk, midrib not prominent above but 
well marked beneath. Male flowers not seen. Seeds solitary, 
globose, about 1 in. long, on slender stalks in. long. 

Found in Usambara and other parts of Tanganyika Terri¬ 
tory, in mountain meadows and in virgin forests at elevations 
of 2,500 to over 6,000 ft. 

Timber yellowish in colour, clean, easily worked, and useful 
for general carpentry and joiners' work. 

FI, Trop. Africa, vi, sect. 2, pt. 2, 341 (1917). 

Podocarpus ustus Brongniart and Grisebach (Microcarpus). 

A bush with dense branches divided into very fine cypress¬ 
like branchlets. Leaves scale-like, densely overlapping. Seeds 
round, very small, about £ in. diameter, glaucous, on short 
leafy stalks. 

Native of New Caledonia, but apparently very rare. 
Compton 1 only found it on one occasion, and then in very 
small quantity. 

Compton, loc. cit. p. 425. 



SAXE-GOTH7EA 


85 


Podocarpus Vieillardii Parlatore (Dacrycarpus). 

Dacrydium elatum compactum Carriere; D. tenuifolia Parlatore. 

A tree 40-50 ft. high, with a narrow head of branches. 
Leaves variable, of two distinct types, the juvenile type flat, 
soft, in. long, pointed, arranged in a single row on each 
side of the shoot; the adult type ro~^ in. long, spirally 
arranged, overlapping, the points curving inwards, the foliage 
looser and more glaucous than in P . dacrydioides, which it 
resembles in foliage. Seed oval or rounded with a pointed 
apex. 

Podocarpus vitiensis Seemann. 

A tree 50-80 ft. high, remarkable for the uniform arrange¬ 
ment of the opposite leaves, which give the shoot a flattened 
character. Leaves symmetrical, narrowly lance-shaped, up to 

in. long, £-£ in. wide at the base, gradually narrowing to 
a terminal point, the base clasping the branchlet. Seed up to 
an inch long, the outer coat magenta-coloured, covered by a 
waxy bloom. Seed without the covering, | in. long, termi¬ 
nated by a sharp and sometimes curved point. 

Native of Fiji, occurring in mixed forests. 

Journ. Bot. i, 33 (1863) with figure. 

Podocarpus Wallichianus C. Presl. (Nageia). 

Podocarpus latifolia Wallich [not R. Brown]; P. pinnata Hort.; Nageia 
latifolia Gordon; N. Wallichiana O. Kuntze. 

An India tree remarkable for its large foliage. Leaves 
opposite or sub-opposite, 3i~7i in. long, i£- 2£ in. wide, ovate, 
narrowing at the apex to a long fine point, and at the base 
to a short, flat stalk. Male flowers branched, on stalks £ in. 
long. Seed round, £ to nearly i in. across, borne on a slightly 
swollen receptacle, surmounting a stalk | in. long. 

Widely distributed in Khasia, Assam, and Burma. 

SAXE-GOTH/EA Lindley. 

Saxe-Gothsea conspicua Lindley. (Fig. 8.) 

Prince Albert’s Yew. 

An evergreen tree of yew-like habit, attaining a height of 
30-40 ft. in S. America, but becoming shrubby at high 
elevations. Bark greyish-brown, scaling off like that of a 
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plane tree. Branches widely spreading, drooping at the ends. 
Branchlets opposite or in whorls of three or four. Young 
shoots slender, glabrous. Buds minute, globose, with ovate 



Fic. 8 .—SAXE-GOTHAEA CONSP1CUA. 

a, shoot; b, spray with two branchlets bearing young male flowers; c, under leaf-surface 
and four young stalked male flowers; d y section of leaf; e y mature cone; /, cone-scale 

with pendulous seed; g, seed with small aril. 

greenish scales. Leaves persistent for several years, spirally 
arranged, spreading radially on leading shoots, two-ranked on 
lateral shoots, more or less twisted or curved, linear, £-f- in. 
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long, shortly stalked, tapering to a sharp, horny point; upper 
surface dark green with a narrow midrib; lower surface with 
a narrow green midrib, on each side of which is a broad, 
glaucous, stomatic band. Male and female flowers on the 
same tree, the anthers arranged in a spiral and opening longi¬ 
tudinally. Female flowers solitary at the ends of branches on 
short, scaly stalks, consisting of overlapping, triangular, 
glaucous, carpellary scales, the upper ones each bearing two 
inverted ovules. Ripe cones \ in. in diameter with fleshy 
grooved scales, containing 6-12 seeds which are ovoid, com¬ 
pressed, about -g in. long, shining brown. Cotyledons two. 

This remarkable conifer forms a connecting link between 
Pinacece and Taxacece. It is allied both to Podocarpus and 
Araucaria , resembling the former in the foliage and the latter 
in the female flowers and wingless pollen grains while the ripe 
fruit suggests that of a juniper. 

S. conspicua is a native of Chile and W. Patagonia, where 
it occurs in dense forests in the lower mountain regions. It was 
discovered in S. Chile by William Lobb in 1846 and introduced 
into cultivation by him the following year. It was named in 
honour of the Prince Consort, who was a great patron of horti¬ 
culture. 

Saxe-Gothcea is hardy in a sheltered position at Kew, but 
grows very slowly. At Strete Raleigh near Exeter there are 
two fine specimens, probably two of the first introduced plants. 
A few years ago they were about 35 ft. high and well branched 
to the ground. There are also good specimens in Irish gardens. 

Little is known of the value of the wood in S. America, 
but there is a sample of paper prepared from it in the Museums 
at Kew. 

Stiles, New Phyt. vii, 209, with figs. (1908); Stiles, Ann. Bot. xxvi, 446, 
463 (1912); Elwes and Henry Trees of Gt. Brit, and Ireland, vi, 1458 (1912); 
Clinton-Baker, loc. cit. iii, 73 (i9 I 3)- 


TAXUS Linnaeus. 

Yews. 

Evergreen trees and shrubs of which seven species, widely 
distributed in Europe, N. America, E. Asia, and Asia Minor, 
have been described. Although differing in foliage characters 
no more than in some forms of common yew, they occupy 
well-defined geographical areas and from this point of cj£ view 
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are probably best kept distinct. 1 The essential characters of 

the genus, economic uses and cultivation are given under the 
description of Taxus baccata. 


Taxus baccata Linnaeus. (Fig. 9.) 

Common Yew. 

A densely branched tree 3 0_ 6o ft. high, developing when 
old a short, massive trunk 20 ft. or more in girth. Bark 
reddish-brown, thin and scaly. Branchlets spreading, alter¬ 
nate, surrounded at the base by brownish scales. Buds with 
obtuse, overlapping scales. Leaves spirally arranged, spread- 
ing all round in erect shoots but appearing more or less two- 
ranked on horizontal shoots, linear, ij in. long, convex and 
shining on the upper side with recurved margins and a 
prominent midrib, paler and yellowish-green beneath with ill- 
defined lines of stomata, gradually tapering at the apex to a 
horny point. Male and female flowers usually on different 
trees (rarely on the same specimen). Male flowers in stalked, 
globose heads arising from the axils of the leaves on the under¬ 
sides of the branchlets of the previous year, each consisting 
of 6-14 stamens with short filaments, anther scales peltate. 
Female flowers solitary, green, from the leaf axils. Seed erect 
with a bony shell, borne in a scarlet fleshy cup or aril, ripening 
the first year. Cotyledons two. 

There are numerous varieties, of which the following are the 
more important: — 

Var. adpressa Carriere. 

T. adpressa Hort. ex Lindley and Gordon; T. brevifolia Hort., T. 
tardiva Lawson. 

A female shrub of spreading habit, with densely crowded 
branches. Leaves much shorter and relatively broader than in 
the common form, dark dull green above, £ in. long, elliptic 
linear with a rounded apex ending in a short point. Seed 
three-angled, depressed at the apex, aril broad and shallow. 

A very distinct variety, which is stated to have arisen as a 
seedling among other yew seedlings in the nursery of James 
Dickson & Sons at Chester in 1838, although another account 
says that it appeared in a bed of thorn seedlings ten years 
earlier. 

1 Pilger, Pflanzenreich, iv, 5, p. no (1903), ranks all the yews as sub- 
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Var. adpressa aurea Masters. 

Resembles the former in every respect except that the 
leaves are conspicuously variegated with gold. 


Var. adpressa stricta Carriere. 

T. braccata adpressa erecta Hort.; T. baccata adpressa fastigiata Hort. 

This form differs from the type in its stiff, erect habit and 
less dense foliage. 

Var. adpressa variegata Fisher and Holmes. 

The points of the young shoots are sometimes variegated 
with silver. It is not very effective. 

Var. alba-variegata Spaeth. 

A form with clusters of white leaves appearing amongst 

the green foliage. The variegation is not constant and the 
plant is not ornamental. 

Var. argentea Loudon. 

Many of the leaves are margined with white. The plant is 
less useful than the varieties with golden foliage. 

Var. aurea Carriere. 

Golden Yew. 

A plant of compact habit with the young leaves golden, 
changing to green before the second year. Seedlings vary con¬ 
siderably in habit and many have green leaves. There are 
both male and female forms of this plant. 

Var. aurea variegata West. 

This chiefly differs from Var. aurea in its looser habit. 

Var. Barroni Barron. 

A striking variety with rich orange young shoots and leaves 
changing to a coppery shade with age. 

Var. brevifolia Hort. 

A small bush with short and dense branchlets, and small 
densely arranged leaves, rarely more than £ in. long, which 
turn bronze in winter. It must not be confused with T . brevi¬ 
folia from W. North America. 
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Var. cheshuntensis Gordon. 

Intermediate in habit between the common and Irish yews, 
wider in habit than the latter, but with a similar leaf arrange¬ 
ment. Probably a seedling from the Irish yew. 

Var. Dovastonii Lawson. 

Westfelton Yew. 

A very distinct and handsome variety easily recognized 
by its erect stem, horizontal, widely spreading branches, and 
long weeping branchlets. It is a very old variety and appears 
to have been first noticed about 1777, when Mr. John 
Dovaston of Westfelton, near Shrewsbury, bought a young 
yew for 6d, from a cobbler in the village, and planted it near 
a well in his garden to prevent the soil from slipping. This 
subsequently developed a distinct habit and became popular 
in gardens. Male and female flowers have appeared on the 
same tree. The original tree is still in existence. 

Var. Dovastonii aureo-variegata Beissner. 

This differs from the last-named by its leaves being varie¬ 
gated with gold. 


Var. elegantissima Beissner. 

A vigorous plant with widely spreading branches, the main 
branches horizontal. Young leaves and shoots pale gold. 
Raised in the Handsworth Nurseries. 

Var. epacridioides Hort. 

A dwarf erect bush with small leaves rarely more than \ 
in. long, which turn bronze in winter. 

Var. erecta Loudon. 

T. baccata stricta Lawson; T. baccata Crowderi Gordon. 

Of close erect habit and formal outline. Leaves deep green 
up to £ in. long. Although of stiff habit it is less compact than 
the Irish yew. 

Var. ericoides Carriere. 

T. empetrifolia Gordon; T. microphylla Gordon; T. Mitchelli Gordon. 

A low spreading plant suitable for the rockery. Leaves 
small, bronze or purple in winter. 
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Var. expansa Carriere. 

A very distinct variety of erect and pleasing habit, readily 
distinguished by its large leaves (i—1£ in. long), which show 

the pale green of the under surface in striking contrast to the 
rich dark green of the upper surface. 

Var. fastigiata Loudon. 

Irish Yew. 

T. fastigiata Lindley; T. hibernica Hooker; Florence Court Yew. 

Columnar and compact in habit, the branches and branch- 
lets directed upwards. Leaves spreading all round the shoot, 
the apex more or less obtuse. 

The two original Irish yews found near Florence Court by 

a farmer named Willis about 1780 were females and from one 

of these all the existing trees have been obtained by cuttings 

or by grafts. One of these trees, planted by Willis in his own 

garden, died in 1865, the other was presented to his landlord 

and planted at Florence Court. The first cuttings were sent by 

me Earl of Enniskillen to Comber, County Down, in 1780, and 

Messrs. Lee and Kennedy appear to have distributed the plant 
at a later date. 

The existence of the male Irish yew was not definitely known 
until 1927, when some shoots bearing male catkins were sent 
to Kew 1 by Mr. W. H. B. Fletcher of Aldwick Manor, Bognor 
Regis, Sussex, who intimated that there were numerous trees 
in the neighbourhood. Dr. Masters 2 had, however, previously 
received from Mr. Tillett of Sprenston near Norwich, sprays of 
an Irish yew which bore male flowers but these may have been 

from a monoecious plant. 

Var. fastigiata argentea Hort. 

Patches of silvery foliage sometimes occur. The form is of 
little horticultural value. 

Var. fastigiata aurea Standish. 

Golden Irish Yew. 

This differs from the type by its golden leaves. It is, how¬ 
ever, a variable plant and the colour of the foliage varies in 
shade according to the nursery from which plants are procured. 
The golden colour is most in evidence on the under-surface. 

1 Bean, in Kew Bull. No. 6, p. 254 (1927). 

2 Gard. Chron., 1891, x, p. 68. 
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Var. fastigiata grandis Hort. 

A selected form of the golden Irish yew with the golden 
colour more pronounced than in the commoner plant, par¬ 
ticularly on the upper surface. 

Var. fastigiata Standishii Standish. 

The golden colour is very highly developed in this plant. 

Var. Fisheri Hort. 

This is a green-leaved variety of spreading habit. The main 
branches are developed more or less horizontally, and there is 
no marked leader. 

Var. glauca Carriere. 

Leaves glaucous beneath when young, afterwards like the 
type. 

Var. gracilis pendula Lancke. 

A vigorous variety with rich glaucous green foliage. The 
main branches are more or less horizontal, the branchlets being 
pendent and hanging to a length of several feet. It forms a 
natural leader and grows into a handsome specimen. 

Var. horizontalis Knight. 

Branches horizontal, in several tiers, spreading very widely. 
The plant has no leader. 

Var. horizontalis elegantissima Hort. 

Leaves variegated with gold. The main branches are more 
distinctly horizontal than in Var. elegantissima. 

Var. imperialis Hort. 

An erect plant of compact habit, but less stiff than var. 
fastigiata. 

Var. lutea Endlicher. 

Yellow-berried Yew. 

Var. fructo-luteo Loudon. 

Differs from the type bj' the aril being yellow. First found 

in the grounds of the Bishop of Kildare at Glasnevin about 
1817. 
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Var. nana Knight. 

T. Foxii Carriere; T. baccata var. Foxii Hort. 

A low shrub, rarely attaining a height of 3 ft., but spreading 

very widely. Leaves small, deep green. Suitable for the higher 
points of a rockery. 

Var. nidpathensis Nicholson. 

Nidpath Yew. 

A bold, vigorous, green-leaved variety with erect but not 
stiff branches. 

Var. pendula Hort. 

Rather similar to var. gracilis pendula, but less robust and 
looser in habit. 

Var. procumbens Loudon. 

A prostrate variety with longer leaves and stouter branches 
than var. nana . 

Var. pyramidalis Carriere. 

Branches erect, crowded, and rather sparingly clothed with 
branchlets. It is not a very effective variety. 

Var. pyramidalis variegata Hort. 

Resembling the last-named in habit, but with golden- 
variegated leaves. 

Var. recurvata Carriere. 

Branches wide-spreading and horizontal, leaves recurved. 

Var. semperaurea Dallimore. 

A golden-leaved variety, the golden colour being retained 
throughout the second year. 

The yew is one of the commonest and best-known hardy 
evergreens and is one of the three conifers indigenous in the 
British Isles. It is common on the chalk downs of the south of 
England, where, in addition to isolated trees and scrub, yew 
woods, sometimes of considerable extent, are found. It also 
occurs wild in other parts of the country, and an interesting 
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wilding was found by one of us in 1921 on Great Orme's Head. 
This plant originated in a crevice of the rock 9-12 in. deep. On 
reaching the surface it commenced to spread laterally until in 
1921 it measured 3 ft. 7 in. across in the widest part, was quite 
flat and barely 4 in. high. A small piece of stem less than half 
an inch in diameter, cut from the outer edge, had thirty-three 
annual rings. There was no other yew near and the dwarf 
character appeared to be due to poverty of soil and the shearing 
effect of wind. 

T. baccata is widely spread in Europe, and is also found in 
N. Persia and Algeria. In the Himalayan forests it occurs at 
6,000-11,000 ft. altitude from Afghanistan to Bhutan. 1 

Wood tough, strong, heavy, elastic, close-grained, with well- 
marked heart- and sap-wood, the former reddish or brown, the 
latter pale yellow or white, the heartwood toning with age and 
exposure to an effective brown shade. 

It works well, finishes with a smooth, glossy surface, is very 
durable, and is suitable for furniture, parquet-flooring, panel¬ 
ling, and makes excellent gate and fence posts. In ancient times 
it was the most popular of all woods for bows and is still used in 
archery. Transverse sections cut from the base of old trees 
often show several distinct hearts. This is brought about by 
erect shoots, springing from near the ground, developing into 
stems several inches in diameter and then becoming overgrown 
by the main trunk. Such sections are sometimes utilized for 
table-tops. Yew wood turns well and can be made into candle¬ 
sticks and other fancy articles. Well-seasoned wood forms 
excellent mallets. 

The leaves, shoots, and seeds possess poisonous properties 2 
and plants should be fenced from cattle. The active principle 
appears to be taxine , although other alkaloids are said to be 
present in both fresh and partly withered shoots; indeed, the 
latter are considered to be more virulent in their action than the 
fresh foliage. There is still, however, a good deal to be learned 
about yew-poisoning, for in some cases cattle have been known 
to have had access to yew trees all their lives and have con¬ 
stantly nibbled the shoots without the least injury; others, 
however, have eaten branches with fatal results. It has been 
suggested that the percentage of poison may vary in male and 
female trees or in different trees. Prof. Troup 1 says that in 

U 1 A narrow-leaved Himalayan form has been described as a species. 
T. Wallichiana Zuccarini, but is doubtfully distinct. 

2 Long, Plants Poisonous to Stock. 
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Hazara, where T. baccata is plentiful, and particularly in the 
Sir an and Kagan valley, the yew is extensively lopped for cattle 
fodder, perhaps more so than any other conifer, and trees are 
frequently killed by repeated lopping. The scarlet aril which 
surrounds the seed is harmless. 

The yew succeeds in partial shade and also in full sun. Seed¬ 
lings germinatingbenejith the shade of trees^gr ow wel l, buftEeir 
Kabit is usualTyTessT dense thanTTiat of trees in open places. It 
thrives in most parts of the country and is very long lived. The 
theory has often been advanced that a number of the older trees 
in Britain exceed the age of 1,000 years. We have no direct 
evidence to prove whether this is actually the case, but it is 
highly probable, for trees that are known to have been in an 
advanced state of decay many years ago do not appear to 
become appreciably worse and bear healthy branches and 
foliage although the trunk is reduced to a shell. These old trees, 
with attendant legends and associations, have been fully dealt 
with elsewhere. 2 Yews are widely planted in gardens and are 
grown in man) 7 ways. The common yew is one of the best of 
all hedge-plants, for it stands clipping well and is always neat. 
It is used for topiary work and old specimens are still clipped 
into fantastic shapes in some gardens, as they were a century 
ago. Such specimens are to be seen at Elvaston Castle, Derby. 

The most satisfactory plants for hedges are those that pro¬ 
duce several erect branches from the base. Yews thrive in 
chalky soil, on limestone formations, also on peat and light and 
heavy loams. They may be transplanted at almost any period 
in open weather from early September to early May. 

Large numbers of plants are raised from seeds sown in beds 
out of doors, whilst the varieties are increased by cuttings 
placed in sandy soil in frames during July and August, or by 
grafting in the spring upon stocks of the type previously 
established in pots. Hedges and formal plants may be clipped 
in summer, the best time being after the completion of growth 
in July or August. All clippings must be carefully collected 
and burnt in order to avoid danger to animals. Galls formed 
by clusters of leaves are often found on the points of the shoots; 
these are caused by the mite Cecidomyia taxi Inchbald. The 
scale insect Pulvinaria vitis var. ribesiae Signoret is sometimes 
troublesome. 

1 Silviculture of Indian Trees , iii, 1171 (1921)- „ 

2 Lowe, Yew Trees of Great Britain and Ireland (1897); Dallimore, Ho y. 
Yew and Box (1908); Elwes and Henry, Trees, of Great Brit, and Irel.. n 

98 (1906). 
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Taxus brevifolia Nuttall. 1 

A tree 15-50 ft. high or occasionally taller with slightly 
pendent branches. Leaves shorter and more abruptly pointed 
than in T. baccata , in. long, terminating in a bristly point, 

reduced at the base to a distinct stalk, dark yellowish-green 
above, paler beneath. Male -flowers much smaller than in 
T. baccata. Seed ovoid, up to about \ in. long with a scarlet 
aril. 

Native of W. North America, where it is widely distributed 
on the banks of mountain streams and in deep ravines in British 
Columbia, Washington, Oregon, and California. Although 
introduced into cultivation in 1854 it is very rare in collections. 

Sargent, Silva of North America, x, 65, t. 514 (1896). 


Taxus canadensis Marshall. 

Taxus baccata var. canadensis Gray- 

A shrub of straggling and often prostrate habit. Buds small, 
globose, with overlapping blunt, keeled scales. Leaves narrow, 
curved, J-f in. long, in. wide, midrib slightly prominent 

above, the apex abruptly pointed. Seed as in T. baccata. 

Var. aurea Hort. 

Leaves faintly variegated with yellow. 

Var. stricta L. H. Bailey. 

Form with stiff upright branches. 

Found in E.N. America from Newfoundland to Virginia. 
Although introduced in 1800, it has never become established in 
cultivation. 


Taxus chinensis Rehder. 

Chinese Yew. 

T. baccata var. chinensis Pilger; T. b. var. sinensis Henry; T. cuspidata 
var. chinensis Rehder and Wils. 

A tree 18-50 ft. high with greyish-brown or yellowish-brown 
branchlets. Buds pale brown with obtuse scales, the lower ones 
lightly keeled. Leaves very dark green, distant or rarely over- 
lapping, falcate, £-1 in. long, T V-i in. broad. Apex more or 

1 Nuttall, Sylv. iii, t. 108 (1849). 

H 
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less abruptly pointed. Seed broadly ovoid, in. long, £ in. 
broad, scarcely compressed, slightly two-angled, bluntly 
pointed. 

This yew and T. cuspidata are distinguished from T. baccata 
by the shorter seed. 

The Chinese Yew is scattered through Western Hupeh and 
Szechuen, up to 2,000 ft., being most common on the carbonifer¬ 
ous limestone. 

PI. Wils., ii, 8 (1914). 

Taxus cuspidata Siebold and Zuccarini.' (Fig. g.) 

Japanese Yew. 

Taxus baccata var. cuspidata Carricrc. 

A tree 50 or more feet high in Japan, with a trunk up to 6 ft. 
in girth, with spreading or ascending branches. Bark red or 
greyish-brown, lightly fissured. In cultivation it is of shrubby 
habit. Buds oblong, chestnut-brown, composed of overlapping 
concave scales more or less keeled on the back. Leaves stand¬ 
ing more or less vertically on the branchlets, straight or slightly 
sickle-shaped, linear, £-1 in. long,iV—i in. wide, dark green 
above, paler beneath with two yellowish-green bands of 
stomata, tapering to a slender stalk at the base and ending 
abruptly in a horny point at the apex. Seed similar to that of 
T. baccata , but a little longer and produced in greater profusion. 

Var. aurescens Rehder. 2 

T. tardiva var. aurea Hort. 

A low and apparently slow-growing plant, with the leaves of 
the current year's growth coloured deep yellow. Introduced 
to the Arnold Arboretum from Japan. 

Var. contota Hort. 

Shoots and branchlets twisted. 

Var. densa Rehder. 

A dwarf, erect, conical or rounded bush 1^-2 ft. high suit¬ 
able for the rock garden. 

Var. luteo-baccata Miyabe & Tatew'aki. 

Seed with yellow aril. 

‘ Fl. Jap., 61 t. 128 (1842). 2 Journ. Am. Arb., i, No. 3, 191* Jan. 192°. 
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Var. minima Slavin. 

A very dwarf bush growing slowly to a height of 18 in., with 
short, dark green leaves wide in comparison to length; suitable 
for the rock garden. 


Var. nana Rehder. 

A dense, widely branched bush ultimately 5-6 ft. high, with 
short, dull green leaves which are usually single ranked. Suit¬ 
able for the back of the rock garden. 

Var. Thayerae Wilson. 

A wide-spreading, free-fruiting bush with light green leaves 
arranged in one plane. It docs not grow tall. 

T. cuspidata is distinguished from the common yew by its 
larger, oblong buds and vertically placed leaves with abrupt 
points and distinct, yellowish, stomatic bands. 

Although widely distributed in Japan it is not common in 
a wild state. Introduced by Fortune about 1855 and quite 
hardy in cultivation, thriving under similar conditions to the 
common yew. 


Taxus floridana Chapman. 

Taxus baccata var. floridana Elwes and Henry. 

A shrub or small bushy tree up to 25 ft. high with numerous 
stout, spreading branches. Buds with loosely overlapping, 
ovate-obtuse scales. Leaves very narrow, curved, dark green, 
|-i in. long, -£75—fa in. wide, the midrib obscure, the apex 
shortly pointed. Seed similar to T. baccata. 

Native of W. Florida. 

Sargent, Silva of North America, x, 67 t. 515 (1896). 


Taxus globosa Schlechtendal. 

Taxus mexicana Senilis. 

Described as a small tree about 20 ft. in height, and dis¬ 
covered in 1837 by Ehrenberg in S. Mexico, but of which little 
is known. The foliage of specimens we have seen so labelled 
differs but little from that of the common yew, except that the 
leaves are somewhat larger and more sharply pointed. 
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Taxus Hunnewelliana Rehder. 

T. cuspidata x T. canadensis. 

This reputed hybrid resembles T. cuspidata but is more 
graceful in habit with narrower leaves many of which point 
forward on the shoots, whilst the green margin of the under 
surface is more than half as wide as the stomatic band and 
lighter green than in T. cuspidata. The leaves usually assume 
a reddish tint in winter. It originated in America about 1900. 

Taxus media Rehder. 

T. baccata x T. cuspidata. 

This hybrid is intermediate between the parents. Its out¬ 
standing characters are its olive-green branches often reddish 
above, obtuse slightly/ keeled bud scales, and leaves similar to 
those of T. cuspidata but more distinctly two-ranked and often 
horizontaly spreading. It was raised about 1900 in the Hunne- 
well gardens, Massachusetts, by T. D. Hatfield. Rehder recog¬ 
nizes two varieties, Hatfieldii with erect branches, more 
vigorous than the type; and Hicksii which is very similar to the 
Irish Yew in habit. 


TORREYA Arnott. 

Tumion Rafinesque. 

Evergreen trees allied to Cephalotaxus , found in California, 
W. Florida, China, and Japan. Bark furrowed, branches 
opposite or whorled. Buds ovate, acute, with a few shining 
scales in opposite pairs. Leaves often aromatic or pungent, 
spirally arranged, but on lateral shoots thrown by the twisting 
of their bases into two opposite ranks, linear, rigid, tipped with 
a bristle-like point, upper surface green, convex, lower surface 
with a raised midrib and two glaucous stomatic bands sunk in 
longitudinal furrows. Male and female flowers often on different 
trees, but in cultivated specimens usually on different branches 
of the same tree. Male flowers solitary in the axils of the leaves 
of the current year's branchlet, composed of numerous stamens 
in whorls of four, each with four pollen sacs. Female (lowers 
in pairs towards the base of the current year’s shoot. Ovule 
completely covered with a fleshy aril-like coat, resembling a 
plum or olive when ripe. Seed with a woody outer coat, the 
inner layer irregularly folded into the kernel which appears like 
a nutmeg in section. The species of Torreya resemble Cephcdo - 
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taxus in foliage but may easily be recognized by the sunken 
bands of stomata on the lower surface of the leaves, which are 
distinctly bristle-pointed. 

Wood yellowish, straight-grained, easy to work, durable, 
usually strong; used for furniture, cabinet work, and fence 
posts, but not a general commercial timber. The seeds of one 

species are edible and an oil used in cookery is obtained from 
them. 

In the warmer parts of Britain the Torreyas form useful 
evergreens for gardens or parks. They succeed in loamy or 
peaty soil and compare in usefulness with the hardy species of 
Podocarpus. Cuttings of short side-shoots may be rooted by 
inserting them in sandy soil in a close frame in summer, but the 
best method of propagation is by imported seeds. Specimens 

of T. californica, T. grandis , and T. nucifera may be seen at 
Kew. 

Key to Torreya. 

I. Foliage aromatic when bruised; shoots reddish or brown 
in the second year. 

Leaves linear, 1J-3 in. long, \ in. wide, glaucous beneath 
with broad midrib and 'slightly depressed narrow 
stomatic bands.— T. calif ornica. 

Leaves falcate, up to 3^ in. long, tapering to a point, giving 
off a sandal-wood odour when bruised.— T. Jackii. 

Leaves lanceolate linear, f-ii in. long, in. wide, green 
beneath with deeply depressed stomatic bands.— T . 
nucifera. 

II. Foliage not aromatic when bruised, shoots green in 
second year. 

Leaves lanceolate-linear, 1 in. long, £ in. wide thinner in 
texture than those of T. nucifera , but with similar 
stomatic bands.— T. grandis. 

Torreya californica Torrey. (Fig. 10.) 

California Nutmeg. - 

Torreya Myristica Hooker. 

A tree up to 90 ft. high with a girth of 9 ft. in California but 
usually much smaller and often only a shrub. Bark rather 
smooth and thin. Wood and foliage aromatic. Young shoots 
without down, green becoming brown in the second year. Buds 
prismatic, acute, up to \ in. long, with closely overlapping brown 
scales. Leaves rigid, linear, 1^-3 in. long, | in. wide, tapering 
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to a spiny point, dark shining green on the upper surface with 
two longitudinal glaucous grooves beneath. Male flowers 
globose, about ^ in. in diameter, in the axils of the leaves of the 
terminal shoots. Seeds elliptical or obovoid in outline, green, 
streaked with purple when ripe, ij-if in. long, flesh thin and 
resinous, shell of the seed furrowed. 

Distinguished from other species by its long, flat, rigid 
leaves. 

This handsome conifer is only found wild in California, 
where it grows sparingly on the borders of mountain streams 
from Mendocino County to the Santa Cruz mountains in the 
coast region and along the western slopes of the Sierra Nevada 
from Eldorado to Tulare County at 3,000-5,000 ft. elevation. 
It was discovered in 1851 by William Lobb, who sent specimens 
and seeds to Messrs. Veitch the same year. 

Wood light yellow or nearly white, used locally for fence 
posts. 

Torreya Fargesii Franchet. 

T. grandis Rehder & Wilson in part. 

A Chinese species allied to T. grandis with leaves more 
gradually pointed, darker green and rather flat above with two 
more or less distinct grooves along the midrib; seed globose- 
elliptic, deeply ruminate, almost to the middle. Native of 
Central and W. China. 

Torreya grandis Fortune. (Fig. 10.) 

Torreya nucifera var. grandis Pilger. 

A tree occasionally 60-80 ft. high in China but more often a 
shrub. Young shoots green, glabrous, becoming yellowish- 
green in the second year. Leaves similar to those of T . nucifera 
in size and shape, but yellowish-green in colour and without the 
aromatic odour of that species, and thinner in texture, with 
similar deeply impressed stomatic bands. Seeds broadly ellip¬ 
soid or sub-globose, f-i in. long with a reddish-brown shell. 

T. grandis may generally be recognized from T. nucifera 
by the yellowish-green colour of the two-year-old branchlets 
and the other characters mentioned above. 

It was discovered by Fortune in the mountains of Chekiang 
on the east coast of China in 1855, and has since been found in 
the central provinces of Hupeh and Szechuen, but usually in 
bush form. Although introduced in 1855, it is a rare plant in 
cultivation. 
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Torreya Jackii Chun. 1 

A tree 30-40 ft. high and about 2 ft. in girth or more often a 
much branched shrub. Branches ascending with spreading or 
somewhat pendulous branchlets, which are greenish brown 
when young, shining red-brown in the second and third years, 
becoming ultimately dull grey. Leaves falcate, gradually 
tapering to the spine-pointed apex, up to 3^ in. long, about i in. 
wide, smelling like sandal-wood when bruised or burned. Fruit 
obovoid, an inch or more long, glaucous, stalkless or nearly so. 

Discovered near Hsien-Chu Hsien, Chekiang, China, in 
1924. 

Differs from T. californica in its longer falcate leaves and 
obovoid fruits. 

Torreya nucifera Siebold and Zuccarini. (Fig. n) 

Kaya. 

A tree 20-80 ft. high and 12-15 ft- in girth in Japan. Bark 
smooth, light red. 2 Branches numerous, stout, horizontal. 
Branchlets opposite, green when young, changing to reddish 
brown in the second year. Buds prismatic, about £ in. long, 
with shining membranous scales. Leaves with a pungent odour 
when rubbed, linear, rigid, curved, ij in. long, ending 
abruptly in a spiny point, dark shining green above, with two 
stomatic lines, about equalling the midrib in breadth, beneath. 
Male flowers about ^ in. long. Seed narrowly obovoid, £-1 in. 
l° n g> green tinged with purple. 

This species may be recognized by its branchlets being 
reddish brown or reddish purple in the second year and by its 
strongly curved deep green leaves. 

A native of Japan, where it occurs as a rare tree in the 
southern islands and in the forests of S. and Central Hondo. It 
was described by Kaempfer in 1712 and was introduced, 
according to Aiton, in 1764. In this country it is only seen as 
a shrub. 

Wood lustrous yellow to pale brown, durable under water, 
used for chests, boxes, cabinets, furniture, water-pails, and for 
Japanese chessmen. The seeds are rich in oil and are largely 
eaten in Japan. 

1 Journ. Arn. Arb., vi, 144 (1925). leones Plant. Sinicarum, Fasc, i, 

(1927). 

2 Sargent, For. FI. of Japan, 76 (1894). 
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Var. radicans Nakai. 

This differs from the type by the branches being decumbent 
and springing from a tufted base. They reach nearly 8 ft. in 
length and become bright red the second year. The short trunk 
is commonly less than 2,\ ft. in diameter. It was found on the 
mountains of Audzu, Hondo. 

Tokyo Bot. Mag., xxiii, (1919). 


Torreya taxifolia Arnott. 

Stinking Cedar. 

A tree up to 40 ft. high with a girth of 3-6 ft. in Florida. 
Branches spreading, slightly pendulous forming an open pyra¬ 
midal head. Bark irregularly fissured and scaly. Branchlets 
bright green with occasional minute hairs, becoming dark 
yellowish red when older. Buds as in T. californica. Leaves 
ij in. long, -J- in. wide, tapering to a spine-tipped apex, 
shining green above, lower surface pale green with two stomatic 
bands scarcely depressed and narrower than the midrib; 
rounded at the base, with a stalk about in. long. Fruit 
obovoid, i-i£ in. long, the flesh with a foetid smell. 

This species resembles T . calif ornica , but has much shorter 
leaves. 

Native of N. W. Florida, where it grows on limestone soil and 
in river swamps in the region bordering the Appalachicola river. 
It was introduced into England in 1840, but no trees are known 
to exist in this country and it is probably too tender for our 
climate. Young plants, however, have been received in 
England from the Arnold Arboretum. 

Sargent, Silva of N . America, x, 57, t. 512 (1896). 


PART III — CONIFERALES 
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ABIES Miller. 

Silver Firs. 

Evergreen trees confined to the temperate regions of the 
northern hemisphere, but widely distributed in Europe, N. 
Africa, Asia, from the Himalaya northwards, and North 
America. In the more northerly latitudes they occur at sea- 
level but at a considerable elevation in Central and S. Europe, 
the Himalaya, N. Africa, Mexico, and W. North America. 

Young trees are of pyramidal or cylindrical outline with 
the branches more or less regularly whorled, forming flat sprays, 
each whorl usually marking one year’s growth. The trunks of 
mature trees taper very gradually in the forest and are clear of 
branches for a considerable height, but in the open rapidly 
decrease in girth and retain the branches low on the trunk. Bark 
of young trees smooth or beset with resin blisters; in old trees 
deeply furrowed at the base. Young shoots smooth or grooved, 
with or without down, marked at the base by persistent bud 
scales of the previous year. Winter buds ovate or oblong, blunt 
or pointed, resinous or non-resinous; the terminal bud of the 
main axis surrounded by four or five secondary buds, three buds 
terminating the branches. Leaves variously arranged on the 
branchlets, according to species, those on lateral shoots either 
pectinate, spreading all round the shoot or crowded and directed 
forwards in overlapping ranks; on leading shoots widely spread¬ 
ing and on coning branches directed upwards. The leaves are 
dark green, pale green or glaucous, linear, rounded or short- 
pointed, but usually notched at the apex; flattened, rarely 
four-angled, marked below with two waxy bands of stomata, 
sometimes with a few stomata on the upper surface, especially 
on the uppermost shoots. Each leaf is traversed by two resin 
ducts which are either marginal or median. Bruised leaves emit 
an odour of turpentine. The foliage persists several years and 

on falling leaves circular, disc-like scars on the shoots. Male 
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and female flowers borne on the same tree in spring. Male 
flowers in short catkins from the leaf axils on the under-side of 
the branchlets which, on falling, leave gall-like scars. Female 
flowers in cones composed of numerous bracts each bearing a 
large scale with two ovules at the base. Mature cones erect on 
the upper branchlets, with closely overlapping, fan-shaped 
scales and hidden or protruding bracts; scales and bracts falling 
as soon as the seeds are ripe and leaving the persistent axis on 
the tree. Seeds winged, ripening during the first autumn. Coty¬ 
ledons usually 5-7, with stomata on the upper surface. Abies 
is taken from Abed, the old Latin name for the Silver Fir. 

The genus Abies is easily distinguished from all other 
conifers by the disc-like leaf scars and by the erect cones which 
break up as soon as the seeds are ripe. 

The wood is odourless and varies in colour from white to 
yellowish or reddish brown according to species, no very 
distinct line separating sapwood and heartwood. Resin ducts 
normally absent, but sometimes occurring after an injury; 
medullary rays very fine. Wood soft, easily worked, finishing 
with a good surface, taking paint and polish well, and suitable 
for the indoor finish of houses, the commoner kinds of joinery, 
pit props, scaffold poles, matchwood, wood wool, paper pulp, 
and box boards. Owing to its inodorous character it is in 
demand for butter, lard, and grocery boxes. After treatment 
with a preservative it is sometimes used for telephone poles and 
for piles. 

From resin blisters on the bark oleo-resin is obtained. It is 
known commercially as Canada balsam and Strasbourg turpen¬ 
tine, and is used for varnishes, mounting microscopic speci¬ 
mens, and for medicinal purposes. An essential oil obtained 
from the leaves is sometimes used in pharmacy. 

The silver firs require moist soil and give the best results in 
a damp climate. They are injured by an impure atmosphere 
and are unsuitable for the vicinity of manufacturing towns, but 
thrive in the moist glens and valleys of W. England and Scot¬ 
land. They withstand a good deal of shade, and some species 
are useful for underplanting thin woods. Although less suitable 
for exposed positions than some of the pines, they may be grown 
at the limit of tree growth in Britain if shelter is provided. 

The rarer silver firs are sometimes increased by grafting upon 
commoner species, but this method of propagation is not recom¬ 
mended, as grafted plants rarely grow into good specimens. 
Whenever possible plants should be raised from seeds. These 
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L L-ATE V . Greek Fir {Abies cepJialonica) at Westonbirt, Gloi cester. 
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may be sown in early spring: those of rare species in pots or 
boxes indoors and those of the commoner kinds in nursery beds 
in light, well-worked soil. Seedlings will usually stand for two 
summers in nursery beds when they should be transplanted into 
nursery lines. For forest planting trees should not exceed is in. 
in height, but for decorative work specimens up to s ft. high 
may be moved successfully, provided they have been trans¬ 
planted biennially whilst in the nursery. They bear moving 
better than pines and may be transplanted during open weather 
between earlv October and late March, or in late districts until 

w 

the end of May. 


Several insect pests attack the silver firs, species of Adelgc< 
(Dreyfusia ) being the most injurious. Adelgcs picea var. 
bouveri , attacks the buds of A. procera (nobilis ), A. amahilis, 
A. grandis , A. magnified, A. Fraseri, and other species, whilst 
Adelges niisslinii injures the young shoots of A. alba, A. Nord- 
manniana , etc. The first-named, by puncturing the buds, occa¬ 
sions derangement of tissue. The buds are unable to develop, 
although the branches live for several years. Apparently a con¬ 
centration of food material occurs about the points of the shoots 
causing gouty swellings. All growth buds are eventually 
suppressed and the trees die. A. niisslinii injures the young 
woody tissue of A. alba and A. Nordmanniana . and badly 
affected plants rarely recover. Research work on these insects 
was conducted by R. N. Chrystal for the Scientific and 
Industrial Research Committee, and much new information on 
these important forest pests was brought to light. The vital 
time when the attention of cultivators should be directed to 
these pests is when the plants are in the nursery. Plants are 
then easy to handle, and by keeping them thoroughly clean at 
this period much future trouble and loss may be avoided. 
Slightly affected trees, either in the nursery or garden, should 
be sprayed several times at intervals of eight to ten days with a 
paraffin wash. Badly infested stock should be burnt. 


Key to Abies. 

Evergreen trees of pyramidal outline when young, branches whorled, 
branchlets usually flattened. Leaves usually flattened with swollen bases, 
which on falling leave circular, disc-like scars on the shoot. Cones usually 
cylindrical, erect, maturing the first year and shedding their scales as 
soon as the seeds are ripe, but leaving the central axis on the tree. 

A. Leaves arranged more or less radially on the branchlets. 

B Young shoots glabrous, brownish. Winter buds ovoid, 
resinous. Leaves l /2-% in. long, thick, rigid, obtuse at the 
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apex, resin canals median. Cones 4-5 in. long; scales 
triangular, bracts concealed . . . A. Pinsapo 

BB. Young shoots glabrous, shining brown or reddish-brown. 
Winter buds resinous. Leaves more numerous above than 
below, sharp-pointed, up to 1 in. long, resin canals 
marginal. Cones up to 6 in. long, bracts exserted beyond 
the scales, tips recurved . . . A. ccphalonica 

AA. Leaves or lower branches pectinate, or, at least, with a distinct 
parting above. 

B. Resin canals marginal. 

C. Young shoots glabrous, greenish. Winter buds 
spindle-shaped, l / 2 in. or more long, light brown, non- 
resinous. Leaves horizontal in 2 opposite sets, dark 
green above, 2 white stomatic lines below, sharp- 
pointed. Cones broadly-cylindric, 3-4 in. long; scale- 
bracts stiff, exserted, 1-2 in. long carrying white resin 
globules . . . . . . A. venusta 

D. Leaves green above, stomata on lower surface 

only. Winter buds resinous. 

E. Young shoots green with minute 

deciduous hairs. Leaves aromatic when 

bruised, horizontally arranged, dark 

green, 1-2 in. long. Cones 2-4 in. long, 

bracts concealed by the scales. 

A. grandis 

EE. Young shoots brown, hairy in the 
grooves. Winter buds slightly resinous. 
Leaves rigid, dark green above, pale 
beneath. Apex with 2 deep, horny 
points, which tend to disappear as the 
tree ages. Cones 4-5 in. long, tips of 
bracts visible above the scales. 

A. firm a 

DD. Leaves white beneath. Winter buds resinous. 

E. Shoots slightly grooved, glabrous or 
with hairs varying in intensity. Winter 
buds very resinous. Leaves profuse, 
separated above by a narrow parting, 
very white below. Cones 3-3 1 / in. long, 
about iH in wide ’ P ur P le dun £ g 

growth, bracts either concealed by 

scales or exserted, erect or reflexed. 

A. Fabrt 

(Note.—With this should be included 
the closely allied Chinese Firs, A • 
Delavayi, A. Georgei. and A. Fargesn.) 

EE. Young shoots deeply grooved, hairy m 
the furrows. Winter buds rather large. 
Leaves in 2 lateral sets, each of several 
ranks, 1-2^ in. long on individual trees. 
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very white beneath. Cones often 6-8 in. 
long, scales fan-shaped concealing the 
bracts . . . A. spectabilis. 

DDD. Leaves greyish-green with stomata on both 

surfaces. 

E. Leaves not adpressed to the shoot at 
the base, 2-3 in. long. Winter buds 
resinous. 

F. Young shoots green, minutely 
downy. Leaves horizontally ar¬ 
ranged with a clear division 
between the ranks on the upper 
side of the shoot, slightly notched 
at apex. Cones 3-5 in. long, bracts 
concealed . . A. Lowiana. 

FF. Leaves lax in arrangement, imper¬ 
fectly pectinate, no clear dividing 
line above between ranks of 
leaves. Young shoots usually 
glabrous. Cones 3-5 in. long, 
bracts hidden by the scales. 

A. concolor. 

EE. Leaves adpressed to the shoot at the 
- base, i}-ii in. long. Winter buds 
resinous at the tips. 

F. Young shoots brown, downy. 
Leaves cldsely set, grooved and 
green or glaucous-green above, 2 
narrow stomatic bands beneath. 
Cones 6-10 in. long, 3-4 in. wide, 
reflexed bracts protruding beyond 
the scales . . A. procera. 

FF. Young shoots with reddish-brown 
down. Leaves crowded, but with 
a decided parting on upper side of 
shoot, grey- or glaucous-green, up 
to ij in. long. Cones 6-9 in. long, 
3-5 in. wide, bracts concealed 
except in var. shastensis. 

A. magnified. 

EEE. Leaves definitely pectinate. Winter 
buds not resinous. 

F. Young shoots pubescent, not 
grooved. Leaves in 2 opposite sets, 
the upper ranks the shortest, |-i 
in. long, dark green above, 2 grey 
stomatic bands below. Cones 4-6 
in. long, bracts slightly protrud¬ 
ing or hidden by scales. A. alba. 

BB. Resin canals median. Winter buds resinous. Leaves |~i in. 
long. 
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C. Young shoots with soft, greyish, straight hairs. 
Leaves variable, %-i in. long, dark green above, 2 
bands of grey stomata below, apex shallowly notched. 
Cones ovoid-cylindric, 2-4 in. long, bracts slightly pro¬ 
truding or concealed by the scales . A. balsatneu 
CC. Young shoots grey, covered with dense reddish hairs. 
Leaves smaller but otherwise like those of A. 
balsamea, up to ^4 in. long. Cones ovoid-cylindric, 
about 2 in. long, reflexed tips of bracts protruding 
beyond the scales . . . . A. Fraseri 

CCC. Young shoots prominently ridged, glabrous. Winter 
buds blunt, resinous. Leaves horizontal below, those 
on the upper side of the shoot directed outward and 
upward, up to 1 in. long, dark green above with 2 
white stomatic bands below. Cones about 4 in. long, 
bracts hidden by the scales . .A. homolepis 

AAA. Leaves overlapping above, not pectinate (except in some specimens 
of A. cilicica). Young shoots more or less pubescent. 

B. Resin canals marginal. 

C. Winter buds not resinous. 

D. Young shoots glabrous or with short, scattered 
hairs. Winter buds with scales free at tips. 
Leaves in 2 lateral sets or more or less covering 
the upper side of the shoot, upper surface light 
green, under side with 2 light stomatic bands. 
Cones 6-9 in. long; scales fan-shaped, bracts 
hidden . . . . . A. cilicica 

DD. Young shoots with scattered hairs. Winter 
buds with closely pressed scales. Leaves dense, 
directed forward, covering the upper side of 
the shoot, dark green above, 2 white stomatic 
bands below. Cones dark brown, about 6 in. 
long, reflexed tip of bract rather longer than 
the scale .... A. Nordmanniana 

CC. Winter buds resinous. 

D. Young shoots with pale brown hairs, giving off 
an odour of orange peel when cut or bruised. 
Leaves arranged like those of A. Nordwan- 
niana, up to ij^in. long, dark green above, 2 
white stomatic bands below. Cones ovoid- 
cylindric, 3 J/-6 in. long, 2-2 in wide, bracts 
hidden by the scales . . A. amabilis 

DD. Young shoots with dense reddish-brown hairs. 
Leaves arranged as in A. Nordmanniana, 
yellowish-green above, grooved, with 2 white 
bands of stomata beneath. Cones up to 4 in. 
long, bracts hidden . • A. Mariesii 

BB. Resin canals median. Winter buds resinous. 

C. Young shoots not grooved, densely hairy. Leaves 
as in A. Nordmanniana, but not pressed close to the 
shoot at the base, y 2 -1 in. long, dark green above, 2 
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white stomatic bands beneath. Cones 3 in. long, with 
bracts slightly protruding from the scales. 

A. Veitchii 

CC. Young shoots greyish with hairs prominent in 
furrows. Leaves as in A. Veitchii, but longer and 
narrower, up to 1% in. long, grass-green above with 
2 inconspicuous stomatic bands below. Cones about 
3 y 2 in. long, scale-bracts large, exserted, reflexed. 

A. sachalinensis 

CCC. Young shoots with minute scattered hairs. Leaves 
as in A. Veitchii, but slender as in A. sachalinensis, 
1 y 2 in. long. Cones 2-3 in. long, bracts concealed. 

A. sibirica 

AAAA. Leaves directed more or less forwards or upwards above, loosely 
appressed beneath. 

B. Winter buds resinous. Resin canals median. 

C. Young shoots smooth, grey, without down. Leaves 
on lower side of shoot horizontal, on upper side cover¬ 
ing shoot and directed forward and upward, up to 
2^4 in. long, apex divided into 2 stiff points. Cones 
4-7 in. long by 2-2*^ in. wide; scales large, hiding the 
bracts . . . . . . A. pindrow 

CC. Young shoots grey, minutely hairy. Leaves dense, 
irregularly pectinate, covering the shoot above, up to 
1 '/ in. long, stomata on both surfaces. Cones 2-4 in. 
long, bracts hidden by the scales. A. lasiocarpa 

BB. Winter buds resinous. Resin canals marginal. 

C Young shoots sparsely hairy. Leaves dark green 
above, white beneath, up to 1 in. long, apex notched 
or entire. Cones 2-2^ in. long with whitish bracts 
slightly exceeding the scales in length. A. koreana 
BBB. Winter buds not resinous. Resin canals marginal. 

C. Young shoots glabrous, brown. Leaves horizontally 
arranged below, those above directed backwards and 
covering the shoot, the upper side dark green with 
broken lines of stomata near the tip, 2 white bands of 
stomata below. Cones 5-7 in. long, bracts hidden by 
scales. . . . . . . A. nnmidica 

Abies alba Miller. (Fig. 12.) 

European Silver Fir. 

Abies argentea De Chambray; A. candicans Fischer; A. nobilis A. 
Dietrich [not Lindley]; A. pectinata De Candolle; A. Picea Lindley [not 
Miller], A. taxifolia Desfontaine; A. vulgaris Poiret; Picea pectinata 
Loudon; Pinus Abies Duroi; P. pectinata Lamarck; P. Picea Linnaeus. 

Common Silver Fir; Silver Fir; Swiss Pine; White Deal in part. 

A tree up to 150 or more ft. high and 20 ft. or more in girth. 
Trunk straight and tapering, often bare of branches for the 
greater part of its length, or, when isolated, heavy branches 
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may be produced from all parts. Bark on young trees smooth, 
greyish, ultimately breaking up into scales. Young shoots grey 
with scattered, short, erect hairs. Winter buds small, ovoid, 
non-resinous, composed of a few scales which are rounded at 
the apex. Leaves arranged in two opposite sets, the lower ones 
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Fig. 12.— ABIES ALBA. 

a, upper side of spray; b t non-resinous winter buds; c t under-surface of leaves and shoot, 
d t section of leaf, showing marginal resin canals; e, cone scale with bract recurved at t e 

tip; /, seed. 

spreading horizontally, the upper ones often more or less erect 
on the branchlet and about half the length of the lower with a 
more or less distinct parting between them; 1 in. long, tV 
in. broad, blunt and shallowly notched at the apex, dark shin- 
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ing green and grooved above with two white bands of stomata 
below; resin canals marginal. Leaves on coning branches 
shorter, stiffer, and erect. Cones cylindrical, 4-6 in. long, £-2 
in. wide, on short, stout stalks, slightly narrowed at each end, 
greenish when young, brown when mature; scales fan-shaped, 
bracts narrowly spoon-shaped, ending in a reflexed point. 
Seed-wing about 1 in. long. 

The following varieties have been recorded: — 

Var. acutifolia Turrill. 

Abies Borisii-regis Mattfield. 

A tree with acute leaves as in Abies cephalonica but with the 
hairy shoots of A. alba. It is described in the Kew Bulletin , 
No. 1,1925. p. 34, from specimens collected in Bulgaria in 1924. 
It is one of many forms which indicate the variability of A. alba 
in wild as well as in cultivated trees. It is probable that in a 
natural state hybrids occur fairly often between the two species, 
and this may be one of them. 

Var. brevifolia Hort. 

A dwarf form with short, broad leaves. 

Var. columnaris (Carri&re) Rehder. 

Very slender in habit, with numerous short branches all of 
equal length. Leaves shorter and broader than in the type. 

Var. compacta (Parsons) Rehder. 

A dwarf, compact bush with dense, erect branches and 
glossy leaves. 


Var. pendula (Carriere) Rehder. 

Branches weeping. Recorded from the Vosges and East 
Friesland. A few years ago a specimen was recorded at 
Tregrehan, Cornwall. 

Var. pyramidalis (Carriere) Voss. 

Branches fastigiate, resembling those of a Lombardy poplar. 

Var. tortuosa Hort. 

Dwarf in habit with twisted branches and bent, irregularly 
arranged leaves. 
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Var. virgata Hort. 

Branches long, pendulous, giving off branchlets near their 
apices, densely clothed with leaves. Alsace and Bohemia. 

The non-resinous buds and the comb-like arrangement of 
the leaves, showing a V-shaped depression between the two sets 
of leaves, usually suffices to distinguish the common silver fir. 
Occasionally it is difficult to separate from A . Nordmanniana, 
but if a sufficient number of branches are examined the charac¬ 
teristic leaf arrangement will generally be found. 

A. alba is found wild in the mountains of Central and S 
Europe, where it has an extensive but irregular distribution. 
In France, Germany, and Switzerland it often forms large 
forests, either pure or in which it is the dominant species. It 
extends South to Corsica and finds its maximum altitude at 
about 6,000 ft. in the Pyrenees. It appears to have been intro¬ 
duced to Britain about 1603, though the date of introduction 
may have been earlier. 

The wood is light in weight, soft, not strong, white or 
yellowish white in colour, with the autumn wood well defined, 
making the annual rings very distinct. The timber of forest- 
grown trees is usually straight-grained, splits well, works 
easily, and finishes with a good surface. It lasts well indoors, 
but is not durable when exposed to the weather or in contact 
with the soil. Amongst other purposes it is used for planks, 
boards, joists, etc., for the indoor finish of houses; for inferior 
kinds of joinery, sounding-boards for musical instruments, 
carving, wood wool, boxes, paper pulp, and when treated with 
sulphate of copper or other preservatives, for telephone and 
telegraph poles. For special purposes slow-grown wood, by 
reason of its greater strength, is preferable to that of faster 
growth. The wood of the silver fir is employed to a far greater 
extent in Central Europe than in the British Isles. The timber 
produced by trees in open positions is very coarse and knotty. 
Strasburg turpentine, employed in varnishes, artists' colours, 
etc., is obtained from the bark-blisters and other parts of this 
tree. An essential oil of turpentine, obtained by distillation of 
the leaves and wood, has been used in medical and veterinary 

practice for sprains and bruises. 

The silver fir is an important forest tree in France, Switzer¬ 
land, Germany, and Austria, whilst it is used for forest planting 
in the cooler parts of Britain to a very limited extent. Fifty 
years ago it was planted more freely but of late years the rapid 
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increase of insect pests, which prey upon the silver fir, has made 
its planting a very risky proposition. 

It attains its maximum size in the Jura Mountains, but 
there are excellent stands in many areas throughout its range. 
In some of the Swiss forests it attains a height of 120-140 ft., 
with a clean bole of 80-90 ft. of very equable girth. Good forests 
are carried to an elevation of 4,000 or more ft. in Switzerland. 
The rotation varies in different places from 90-140 years. The 
best timber trees are produced in dense stands that may be pure 
or mixed. 

A. alba may be expected to endure a similar degree of cold 
to the common beech. Being spring-tender the young growths 
are liable to injury by late frosts, it should, therefore, be given 
a north or east aspect in order to retard its growth in spring. A 
decided rest in winter is necessary, and for that reason it is 
unsuitable for places where mild winters and cold springs are 
experienced. Moist climatic conditions are desirable and the 
best trees are grown in deep, moist, fertile soil. Loams and 
heavy loams which approach clay are more suitable than sandy 
loams and gravelly soils. At Kew, where the soil is poor and 
dry, and the atmospheric conditions on the dry side and heavily 
charged with impurities, it is impossible to cultivate this tree, 
and young plants rarely survive for more than 2 or 3 years. 
Even when planted in the clear atmosphere of the new National 
Pine turn at Bedgebury in Kent, it is not a success, late spring 
frosts and the presence of insect pests, species of Adelges 
(Dreyfusia), proving too great a handicap to its well-being. 

Natural regeneration is good in many parts of Central 
Europe, for trees produce seed regularly every second or third 
year from the time they are 65-70 years old. Although much 
of the seed is unfertile through imperfect fertilization or insect 
attacks, there is sufficient to ensure reproduction, and as the 
young trees endure shade, enough seedlings grow to re-stock 
the forest. On account of its shade-bearing qualities it was at 
one time used for underplanting thin woods of oak, Scots pine, 
spruce and larch, but, owing to its susceptibility to injury from 
insect pests during late years, Abies grandis is now preferred 
for the purpose. When the silver fir is grown either in pure or 
mixed woods it must be kept dense with an uninterrupted leaf 
canopy, otherwise large branches will develop low on the trunk 
and ruin the timber. 

When seed is to be sown care must be taken that new seed is 
secured, as it does not retain its vitality very well from one year 
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to the next. About 10,000 seeds are said to weigh one pound, 
and of that number about 40 per cent, may be expected to be 
fertile. 1 

At one period numerous remarkably fine specimens of Abies 
alba were grown in the British Isles, and it is a pity that the 
successful cultivation of this tree during future years appears 
improbable. There were fine specimens on the Marquess of 
Bath's estate at Longleat. Some of these at 100 years of age 
were stated to be 130 ft. high and to contain 300-400 cubic ft. of 
timber. A number of very fine trees were recorded in the Report 
of the Conifer Conference held by the Royal Horticultural 
Society in 1931, the tallest one being at Inveraray, its height 
being given as 168 ft. and its girth as 20 ft. 7 in. Others in 
various parts of England measured up to 120 ft. in height, and 
they were then recorded as healthy; how much one would like 
to make the same remark about younger and quite young trees, 
but most of them are enfeebled by insect pests. 

The silver fir is subject to attack by several fungus diseases 
and insect pests. Schlich records the following fungi as being 
harmful on the Continent:— Phytophthora omnivor a; Pesta - 
lozzia Hartigii, Armillaria mellea t and Trametes radiciperda. 
Of this number the two latter have sometimes proved harmful 
in the British Isles. A “ cluster-cups ” fungus (JEcidium 
coruscans) , attacks the young shoots in some European coun¬ 
tries ; it turns the shoots a bright yellow colour and in that state 
they are eaten as a vegetable. A species of JEcidium causes 
abnormal growths in the form of “ witches' brooms " to appear 
on the branches; they are sometimes followed by canker. In 
Switzerland and other Continental countries a mistletoe 
( Loranthus europceus Linnaeus), is parasitic on the silver fir, 
sometimes causing considerable injury to the trees. 

The seeds are often attacked by the larvae of a small fly, 

( Megastigmus spermotrophus Wachtl), which ruin their vegeta¬ 
tive properties. The worst insect pest in Britain, however, and 
the one that is making it impossible to cultivate the tree in many 
places is Adelges ( Dreyfusia ) nusslinii Born (see under the 
generic description of Abies). It kills thousands of young trees 
annually. The timber is a favourite breeding place of the wood 
wasps (Sirex gigas Linnaeus and S. cyaneus Fabr), the larvae of 
which tunnel into and seriously injure the timber. 

Elwes and Henry, loc. cit. iv, 720 (1909); Woolsey, Studies in French 
Forestry , 83 (1920). 

1 Schlich, Manned of Forestry , ii, p. 355. 
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Abies amabilis Forbes. (Fig. 13.) 

Red Silver Fir. 


Abies grandis A. Murray [not Lindley]; A. grandis var. densiflora 
Englemann; Picea amabilis Loudon; Pinus amabilis Douglas; Pinus grandis 
Lambert [not Douglas]. Amabilis Fir; Lovely Fir; Lovely Red Fir; Red 
Fir. 


A tree attaining in America a maximum height of 250 ft. 
and a girth of 18 ft. Bark thin, pale or silvery-white, becoming 
thick and fissured at the base of old trunks. Young shoots 
greyish-brown, smooth, with dense, short, pale-brownish hairs, 
with a tangerine orange odour when cut or bruised. Winter 
buds small, globose, very resinous. Leaves arranged much as 
in A. N ordmanniana but on the lower side of the shoot spread¬ 
ing more at right-angles to the stem, those on the upper side 
curved and pointed forwards, more or less covering the shoot; 
up to ij in. long, in. broad, flattened, dark shining green 
and grooved above with a truncate, notched apex, the under¬ 
surface with two broad white bands of stomata; resin canals 
marginal. Cones ovoid-cylindric, slightly narrowed at the apex, 
dark purple when young, brown when mature, 3^-6 in. long, 
2-21 in. wide; scales an inch or more wide, nearly as long as 
broad; bracts rhombic or obovate-oblong, hidden by the scales. 
Seed i in. long, wing | in. long. This species closely resembles 
A. Nordmanniana in its leaf arrangement, but is distinguished 
by its small resinous buds and the peculiar odour of the cut or 
bruised shoot. 

A. amabilis is a native of W. North America, occurring on 
high mountain slopes from British Columbia southwards along 
the Cascade Mountains to N. Oregon, and on the coast ranges 
of Oregon and Washington. It was introduced into cultivation 
in 1830, but is not common in collections and rarely grows to a 
large size. 

Wood light, moderately hard and strong, even-grained, pale 
brown, heartwood a little darker than sapwood. Occasionally 
used for general carpentry, the indoor finish of houses, etc., and 
in commerce appears to be mixed with the wood of other species, 
although it would probably meet with a better market as a dis¬ 
tinct timber. If A. amabilis occurred in a country less bounti¬ 
fully supplied with good timber trees the timber would be more 
highly appreciated. 

This species is best adapted for gardens in the moist highland 
valleys of Wales, Scotland, and Ireland, and is not suitable for 
dry situations. The reason for its rarity may be the fact that 
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grafting was at one time resorted to as a means of propagation 
and plants raised by that means were rarely successful. Young 
trees should be raised from imported seed. 

Trees of the Pacific Slope (U.S. Dept, of Agric.), 125. 

Abies balsamea Miller. 

Balsam Fir. 

Abies aromatica Rafinesque; A. balsamifera Michaux; A. minor Dun- 
hamel; Picea balsamea Loudon; Pinus balsamea Linnaeus. Balm of Gilead; 
Balsam; Blister Fir; Fir Pine; Fir Tree; Silver Pine; Single Pine. 

A tree 25-60 or occasionally 75 ft. high and 2^-5 ft. in girth. 
Bark of old trees about \ in. thick, dull reddish-brown, divided 
into thin scales; of young trees thin, smooth ash-coloured and 
covered with resin blisters. Young shoots smooth and covered 
with fine, soft, greyish hairs. Winter buds small, rounded or 
conic, resinous. Leaves very variable on different parts of the 
tree, |-i in. long, in. wide, horizontally arranged in two 

lateral sets with a V-shaped parting between them; shortest on 
the upper side of the shoot, flattened, rounded, slightly notched 
at the apex; upper surface dark shining green, with interrupted 
lines of stomata towards the tip, lower surface with two grey 
bands of stomata; resin canals median. Cones ovoid or cylin- 
dric, violet purple before maturity, 2-4 in. long, 1-1J in. wide; 
scales about f in. wide and the same in length, bracts variable 
in length, protruding or concealed by the scales. Seeds about 
£ in. long, with a wing of the same length. 

Var. hudsonia (Jacques) Sargent [not Engelmann]. 

Abies hudsonia Jacques; A. balsamea var. hudsonica Kent. 

A dwarf spreading shrub, 1-2 ft. in height, with densely- 
crowded, slender branches and small leaves, La i n - l° n g> broad 
in comparison to length; resin canals marginal. Found in the 
White Mountains, New Hampshire. Regarded as being very 
rare in cultivation. 

Var. macrocarpa Kent. 

A form described as having longer leaves and larger cones 
than the type. It was found near the Wolf River, Wisconsin, 
and young plants were raised at Waukegan Nursery. 

Var. nana (Nelson) Carriere. 

A dense, rounded bush with branchlets pointing forwards 
at an angle of 45 degrees. Leaves very short, about | in. long, 
and very narrow. 
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Var. variegata (Knight) Gordon. 

Leaves variegated with white. 

The arrangement of foliage of A. balsamea is very similar 

to that of A. alba, but it may be at once distinguished from that 

species by its resinous buds and median resin canals. 

A. Fraseri, with which A. balsamea is often confused, has 

shorter leaves which are whiter beneath, and the shoots are 
densely hairy. 

The balsam fir has a wider distribution than anv other N. 
American species. It extends far northwards in the Dominion 
of Canada, where it is common in the eastern provinces from 
Newfoundland to Lake Superior and spreads southwards 
through the N. United States to the Alleghany Mountains, and 
S.W. Virginia. It is comon in low-lying, swampy ground, but 
ascends to an altitude of 5,000 ft. A. balsamea has been in 
cultivation for at least 200 years, but is a short-lived tree and 
has no value for ornamental purposes. 

Wood light, soft, weak, knotty, and generally too poor in 
quality for any work of importance. It is however used to some 
extent in inferior buildings and for box-making, whilst increas¬ 
ing attention is being paid to it as a pulp wood. For paper¬ 
making it is usually mixed with spruce. Canada balsam is 
obtained from the bark blisters. This is an oleo-resin largely 
used for mounting microscopic specimens, and it is also used in 
varnishes. A considerable number of people are employed in 
collecting the oil or resin. Several other species produce a 
similar balsam. 

The balsam fir is not amenable to cultivation in the British 
Isles and very few specimens of even moderate growth are 
known, the best, perhaps, being in Scotland. Even as an 
ornamental tree it has little to commend it. 

Sudworth, The Spruce and Balsam Fir Trees of the Rocky Mountain 
Region , Bull. No. 327, U.S. Dept, of Agric. 20-21 (1916), with figs. 

Abies Bornmuelleriana Mattfeld. 

A tall tree branching from the base. Young twigs glabrous, 
brown. Buds resinous, ovoid, pointed. Leaves densely 
arranged covering the upper side of the shoot, rigid, up to about 
i£ in. long, rounded or emarginate. Cones up to nearly 5 in. 
long, cylindrical, with exserted bracts, and scales up to ii in. 
wide. 
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A. Bornmuelleriana is a native of Asia Minor and is inter¬ 
mediate between A . cephalonica and A. Nordmanniana. From 
the former it differs in its emarginate leaves, and from the latter 
in its resinous buds and stiffer leaves which often have stomata 
on the upper surface. It may be a natural hybrid between the 

two species. 

Abies cephalonica Loudon. (Fig. 28.) 

* Grecian Fir. 

Abies panachaica Heldreich; A. Luscombiana Loudon, A. pelopon- 
nesiaca Haage; A. Reginae-Amaliae Heldreich; Picea cephalonica Loudon; 
Pinus Abies var. cephalonica Parlatore; P. cephalonica Endlicher. 

A tree about 100 ft. high and 9-15 ft. in girth. Bark greyish- 
brown, smooth on young trees, becoming fissured into oblong 
plates on old trunks. Young shoots smooth, light brown, with¬ 
out down. Buds conical or ovoid, resinous, the scales prominent 
at the tips. Leaves spreading more or less all round the shoot, 
but more numerous on the upper side where they are more or 
less erect, those of the upper ranks shorter than those beneath; 
flattened, curved, about 1 in. long, A-tV i n - wide, abruptly 
tapering at the base, ending in a sharp, horny point; upper 
surface shining green, grooved, with a few broken lines of 
stomata near the apex; lower surface with two white bands of 
stomata separated by a green ridge; resin canals marginal. 
Cones about 6 in. long by i£ in. in diameter, cylindrical, 
brownish, with golden-brown reflexed bracts ending in a 
triangular point, protruding between the narrowly fan-shaped 
scales. Seed with a wing about 1 in. long. 


Var. Apollinis (Link) 
Abies Apollinis Link. 


eissner. 


Differing from the type in the irregular arrangement of the 
leaves which stand crowded on the upper side of the shoot, 
those on the lower side curving upwards. Leaves thicker and 
broader than in the typical form, with acute, not acuminate, 
points. It appears to be connected with the type by inter¬ 
mediate forms. 


A. cephalonica is a native of the higher mountains of Greece 
between 2,700 and 5,700 ft. elevation. On Mount Enos in 
Cephalonia there was formerly a forest of this fir 12-15 miles 
in length and thirty-six miles round, but its area has been much 
reduced by fires. 
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The Grecian fir was introduced into cultivation by General 
Sir Charles Napier, who sent seeds to England in 1824. It is 
closely allied to A. Pinsapo and there appear to be intermediates. 

Wood very similar to that of A. alba , but it has no commer¬ 
cial value outside its native country. 

In the British Isles this species is only planted for decorative 
purposes. It gives the best results in moist but not water-logged 
soil in the cooler and moister parts of the country. 

Elwes and Henry, Trees of Great Britain and Ireland, iv, 739 (i 9 ° 9 )- 


Abies chensiensis Van Tieghem. 

Abies Beissneriana Rehder and Wilson [not Mottet]; A. Ernestii Rehder. 

A tall tree attaining a height of about 200 ft. in China, with 
a trunk 20 ft. in girth, developing in open country wide- 
spreading branches and forming a rather round or flat-headed 
tree, or in the forests becoming very tall and spire-like with 
shorter branches. Young shoots yellowish, shining, becoming 
pale grey with age, glabrous. Winter buds ovate, slightly 
resinous. Leaves ascending spreading, or vertical in arrange¬ 
ment, with a V-shaped arrangement, between them, yellowish- 
green £—1£ in. long, smooth or slightly grooved above, paler and 
keeled beneath, on young plants acute or notched at apex; resin 
canals marginal. Cones cylindrical or ovoid sessile or stalked, 
2-3 in. long, 1-1J in. wide, green when growing, reddish-brown 
when mature; scales obovate, downy without, bracts concealed. 

According to Wilson this is the tallest of the Chinese firs. It 
is a native of Western Szechuen. It resembles the Japanese 
A. firma in its foliage, but the latter species has the winter buds 
scarcely resinous, dark grey or reddish shoots, and much larger 
cones. 

Discovered in the Tsinling mountains, Shensi, by David in 
1872, and since seen in the forests of Fang Hsien by Wilson, 
who states that it is a comparatively rare tree in that region. 
It has always been confused with A. Ernesti Rehder {A. Beiss¬ 
neriana Rehder and Wilson), but Orr, in Notes Royal Botanic 
Gardens , Edinburgh , xviii, 140 (1933)* who has made a special 
study of the Chinese firs, contends that there are no constant 
characters to separate it from A. Beissneriana' Rehder ana 
Wilson, so the name of A . chensiensis has been retained in this 
work. Introduced to the Arnold Arboretum in 1907. 

A. Beissneriana was described in PI. Wils. iv, 46-47 (1914); and A. 
chensiensis in PI. WUs. ii, 44 (1914). 
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Abies cilicica Carriere. (Fig. 14.) 

Cilician Fir. 

Abies Rinzi Hort.; A. selinusia Carriere; Pinus cilicica Parlatcre. 

A tree up to ioo ft. high and 7 ft. in girth. Bark ashy-grey, 
smooth, becoming deeply fissured and scaly on old trees. 
Young shoots smooth, greyish-brown, with short, scattered 
hairs or occasionally without hairs. Winter buds ovoid, 
without resin, the scales keeled and free at the tips. 
Leaves arranged either in two lateral sets, or more or less cover¬ 
ing the upper side of the shoot also, the central leaves shorter 
and more or less erect; slender, 1-1J in. long, linear, 
flattened, apex rounded or short-pointed, slightly notched, 
upper surface light green and grooved, lower surface with two 
narrow greyish bands of stomata; resin canals marginal. Cones 
sub-sessile or shortly stalked, cylindrical, tapering to a short- 
pointed apex, 6-9 in. long by 2-2^ in. wide, smaller in cultivated 
specimens; scales large, fan-shaped, if in. wide by f in. long; 
bracts hidden, f—the length of the scale, mucronate. Seed¬ 
wing about 1 in. long. 

A. cilicica resembles A. Nordmanniana in the arrangement 
of the foliage, but the leaves are less crowded on the shoot, 
narrower, more or less pointed at the apex, and the buds are 
rough with the prominent tips of the scales. 

The Cilician fir is a native of Asia Minor and N. Syria, where 
it occurs on Mount Lebanon and the Antitaurus associated with 
the Cedar of Lebanon in extensive forests. It was introduced 
into cultivation 1855, but is still very rare in gardens. 

Little is known of the wood of this species, but it appears to 
be very similar to that of A. Nordmanniana. The Cilician fir 
may be expected to thrive under similar conditions to A. Nord¬ 
manniana , but it is not so susceptible to insect attacks. 

Elwes and Henry, loc. cit., iv, 744 (1909). 

Abies concolor Lindley and Gordon. (Fig. 15.) 

Colorado White Fir. 

Picea concolor A. Murray; P. lasiocarpa Balfour [not Hooker]; Pinus 
concolor Parlatore. Balsam Fir; Colorado Fir; Colorado White Balsam; 
White Balsam; Silver Fir; White Fir. 

A fir 100-150 ft. high, with a girth of 9-12 ft. Bark of young 
trees furnished with resin blisters as in A. balsamea. Young 
shoots without down, olive-coloured, the second year’s shoots 
greyish or silvery. Winter buds usually larger than in A. 


a 
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Fig. 14 .—ABIES CILICICA. 

a , part of spray, upper surface; b , winter buds, non-resinous; c, under-surface of leaf and 

pubescent shoot; d, leaf in section, showing marginal resin canals. 
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Lowiana, covered with resin which conceals the scales. Leaves 
curving outwards and upwards or almost vertically arranged 
on the shoots, 2-3 in. long and T V~ro in. broad, flattened, 
glaucous on both surfaces, apex short-pointed or rounded, 
upper surface slightly convex, not grooved, with faint lines of 
stomata, lower surface with two faint bands of stomata 
separated by a green band. Resin canals marginal. Cones 3-5 

in. long by in. in diameter, cylindrical, greenish or purple 

when growing, brown when mature; scales about 1 in. wide by 

2 in. long. Bracts concealed, minutely mucronate. Seed-wing 
about £ in. long. 

The following varieties have been described but do not all 
appear to be cultivated in the British Isles: — 


Var. aurea Beissner. 

Young leaves golden yellow. 

Var. brevifolia Beissner. 

Leaves short, thick and blunt, as broad again as those of the 
type. 

Var. conica Slavin. 

A dwarf plant of pyramidal habit. 

Var. globosa Niemetz. 

A globular bush, leaves i-i£ in. long. 

Var. pendula Simon Louis. 

A form with a narrow head of abruptly pendulous branches. 

Var. violacea (Roezl) Beissner. 

A distinct tree with bluish-green leaves. 

Var. Wattezii Beissner. 

Leaves creamy-yellow at first, becoming almost white later. 
It is usually unsatisfactory under cultivation. 


This fir is closely allied to A. Lowiana and the two are 
regarded as forms of one species by some American botanists 
In A. concolor, however, the leaves are more obliquely arranged 
than in A. Lowiana, have entire points, are convex and not 
grooved on the upper surface and are more uniformly glaucous 
m colour. In A. Lowiana erect leaves do not occur on the centre 
of the branch. The cones are similar in size and shape but in 
cultivated specimens of A. concolor the immature cones are 




Fig. 15.—ABIES CONCOLOR. 

a, spray from above; b, resinous winter buds; c, under-surface of leaf; d, leaf in section, 

showing marginal resin canals. 
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purple and not chestnut-brown. The distribution of the two 
trees in America is quite different. 

A. con color grows wild in the Rocky Mountains of S. 
Colorado and extends southwards over the mountains of New 
Mexico and Arizona into N. Mexico. It also occurs in Utah and 
the extreme S. of California. It was introduced into cultivation 
about 1873. 

Wood light, moderately strong, without odour, easy to 
work, whitish in colour, finishing with a good surface, and use¬ 
ful for joinery. It is suitable for boxes for butter, lard, and 
other provisions that become tainted by contact with odorous 
woods. The timber is chiefly reserved for home use, but is 
obtainable from Californian ports. Timber from old trees 
is often affected by heart-rot. Liquid resin obtained from 
bark blisters possesses similar properties and uses to Canada 
balsam. 

It is tolerant of shade and can be used for underplanting thin 
woods. Its use in Britain is purely decorative. As a garden tree 
it grows well (particularly in the moister parts of the country). 
It could be used in the West of England and in Scotland for 
forest work, but would probably be of no more use for the pur¬ 
pose than the better known A. alba, except that it is less subject 
to insect pests. Both the type and the variety violacea may 
generally be found in the same batch of seedlings. 

Sudworth, The Spruce and Balsam Fir Trees of the Rocky Mountain 
Region, 33 (1916). 

Abies Delavayi Franchet. (Fig. 16.) 

Abies b'argesii Masters [not Franchet]. 

A tree 60-100 ft. high, with massive branches when old. 
Young shoots reddish-brown, shining, grooved, glabrous or 
hairy in the grooves. Winter buds large, ovoid, reddish-brown, 
up to \ in. long, resinous, scales persistent at the base of the 
shoots. Leaves on lateral branchlets arranged in two opposite 
sets with a V-shaped parting between them, crowded, in three 
or more ranks, those of the upper side of the shoot much shorter 
than the lower leaves which are directed outwards and down¬ 
wards; up to about 1 in. long, dark shining green and furrowed 
above, lower surface with two broad white bands of stomata 
separated by a prominent green midrib equalling in breadth 
the two marginal green bands; margins more or less revolute. 
Cones barrel-shaped, 3-4 in. long, dark violet-black, the apex 
of the bract slightly exserted when the cone is ripe. 

K 



xio PINACE^: 

According to Wilson this is the common silver fir of W. and 
especially of S.W. Szechuen, and it has a greater altitudinal and 
latitudinal range than any other Chinese species. 

The timber, though soft and not very durable, is valued on 
account of the large size of the logs which it yields. 1 


Abies Fabri (Masters) Craib. 

Abies Delavayi Masters [not Franchet]; A. Faberi Craib; Keteleeria 
Fabri Masters; Pinus Fabri Voss. 

A tree up to ioo or more ft. high. Young branchlets finely 
downy, yellowish or brownish. Duds conspicuous and resinous. 
Leaves |-i in. long, dark green above, silvery beneath, margins 
slightly recurved, the lower ranks pectinate, those on the upper 
side of the shoot shorter and almost erect, apex rounded or 
slightly notched. Cones broadly cylindrical or barrel-shaped, 
2^-4 in. long, usually over an inch wide, dark blue during 
growth, darkening with age; bracts exserted and recurved. 
Introduced from China in 1901. 

Bot. Mag., t. 9201, figs. 1-7, 9. 

A. Fabri appears to be typical of several Chinese firs des¬ 
cribed under separate names, of which the most familiar is A. 
Forrestii Craib. They have characters in common, particularly 
in habit and foliage. There are two distinct types of cone, 
similar in size, outline and colour, but while in one the bracts 
are hidden by the scales, in the other they are exserted and often 
recurved. How far this can be used as a diagnostic character I 
am not prepared to suggest. I do not think that it could be relied 
upon before large numbers of trees have been grown and tested 
from seeds taken from the different types of cones. A parallel 
case is seen in Abies amabilis var. shastensis . In A. atnabilis 
the points of the bracts only just extend beyond the scales 
whereas in the variety the protruding bracts are long and 
reflexed. Whether several of the described Chinese firs should 
be regarded as forms of a single species, or whether they are 
really distinct requires a good deal of research amongst culti- 

1 In some native specimens collected by Forrest in Yunnan and by Faber 
on Mount Omei, the margins of the leaves are so strongly revolute as o 
completely cover the stomatic bands beneath; in others they are on y 
slightly so. The latter form, which is the one in cultivation, was separa e 
by Craib (Notes Roy. Bot. Card. Edinb., xi. 278, 1919) as a distinct species 
under the name of A. Fabri', he considered the true A. Delavayi was no 
in cultivation, but leaves of both types are occasionally found on t e 
same plant, and this character depends apparently on situation, i e 

drawing may be A. Fabri. 


Fig. i C.—ABIES DEL A VA Yl ? 


"• spiny from above; b, from the side; c, resinous winter-buds 

;md shoot; c , leaf in section, showing marginal 


; d, undcr-surfacc of 

resin canals. 



(This drawing can only be regarded as being typical of a group of Chinese Firs.) 


*3* 
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vated trees before a definite result can be reached. Quite as wide 
differences are found amongst individuals of A. alba , and A. 
cephalonica , as between the several closely allied Chinese firs. 

The late A. B. Jackson was strongly of the opinion that A. 
Delavayi Franchet should be taken as the type for this group 
of firs, and that A. Fabri, A. Forrestii, A. Georgei, and one or 
two others, should be regarded as forms of that species, or 
hybrids between well-marked types. However, as the typical 
A. Delavayi is so indifferently understood in gardens I prefer 
to retain the several names for the present. I suggested to 
Jackson that he should deal with this group of firs and so record 
his ideas, but unfortunately his death occurred before it could 
be done. (W. D.) 


Abies Fargesii Franchet. 

A tree ioo ft. or more high in VV. China with a trunk of nearly 
uniform thickness for half its height and short massive branches. 
Young shoots glabrous, red-brown or purplish. Buds resinous. 
Leaves horizontally spreading in two or more ranks, the upper 
rank about half the length of the lower, more or less notched at 
the apex. Cones with exserted and spreading bracts. 

We have chiefly seen native specimens of this fir, which is 
rare in cultivation. It was introduced to N. America in 1901. 

Wilson states that this is the common silver fir of N. W. 
Hupeh, China, where remnants of old forests of it are still met 
with. It also occurs in E. Szechuen. 

Journ. de Bot. xiii, 256 (1899); PI. Wils. ii, 48 (1914). 

Abies Faxoniana Rehder and Wilson. 

This species is described as a tree 60-100 ft. high. Bark ot 
old trees greyish, fissured below. Young shoots reddish-brown 
with shaggy hairs. Winter buds ovoid, purplish, very resinous. 
Leaves arranged in one plane, in. long, margins slightly 
recurved, apex acute or rounded, notched; bright shining green 
and grooved above; lower surface with two white stomatic 
bands. Mature cones violet purple, ovoid or ovoid-oblong, 2 - 3 t 
in. long by 1-1J in. broad; scales with bracts more or less 

exserted, erect or recurved. 

Closely allied to A. Fabri which differs in its less distinctly 
hairy shoots and much longer, mofe barrel-shaped cones and 

longer leaves revolute at the margins. 

It is found in the forests of W. Szechuen, China, at 8,000- 
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11,000 ft. elevation. Seedling plants raised from seeds collected 
by Wilson and cultivated as A. Faxoniana have young shoots 
red-brown or purplish, glabrous or hairy in the grooves; leaves 
arranged in two or more ranks, those of the upper rank only 
about half as long as the lower ones. 

PI. Wils. ii, 42 (1914). 


Abies firma Siebold and Zuccarini. (Fig. 17•) 

Japanese Fir. 

Abies bifida Siebold and Zuccarini; A. Momi Siebold; Pinus firina 
Antoine. Momi. 

A tree attaining in Japan a height of 150 ft- an( l a girth of 
16 ft. with massive horizontal branches forming an oval or flat¬ 
tened crown. Bark on old trees rough and dark grey, breaking 
up into small plates. Young shoots light brown, grooved, hairy 
in the grooves on young trees, but often becoming hairless in 
older specimens. Winter buds small, ovoid, blunt, with slightly 
resinous scales. Leaves arranged in two opposite sets spreading 
outwards, and upwards with a V-shaped depression between 
them, those on the upper side gradually shortening; up to about 
in. long, ro~i in. wide, flattened, stiff, leathery, apex (in 
young trees) ending in two horny points; bright glossy green, 
grooved above, lower surface with two greyish bands of 
stomata; resin canals two, median. Cowes cylindric or cylindric- 

conic, yellowish-green before ripening, 4-5 * n - l° n S by I "2 _I i * n - 
wide, with the tips of the bracts visible between the scales, which 
are about an inch wide, kidney-shaped, suddenly contracted to 
a short claw; bracts narrow, longer than the scale, terminating 

in an acute point. 

A. firma is readily distinguished by its grooved shoots, 
bright green leathery leaves, each leaf being tipped by two 
horny points. As the tree advances in age the leaf points tend 

to disappear. 

This is the only fir found in S. Japan, where it is widely distri¬ 
buted, attaining a large size in the plains and ascending to an 
altitude of 7,000 ft. It is one of the principal trees in the primitive 
forests in S. Honshu, Kyushu, and Shikoku. 1 

The wood resembles that of A. alba and is one of the com¬ 
monest fir woods of Japan. It is light, soft, straight-grained, 
easily worked, but requires careful seasoning, otherwise it warps 

1 Forestry of Japan ; Bureau of Forestry, Tokyo, 29 (1910), Clinton- 
Baker, Illust. Cuuif ., ii, 12 (1909); Wils., Conif. of Japan, 54 (1916). 
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and shrinks. Although not regarded as a high-class timber it is 
in demand for cheap buildings, packing cases, and various other 
common kinds of joinery and carpentry. It is one of the princi¬ 
pal Japanese woods used in the manufacture of paper pulp. 



Fig. I y.—ABIES FIRM A. 

a, spray from above; b, resinous winter buds; c, under-surface of leaves and shoot; <1. leaf 

in section. 

A. firma is the largest and most beautiful of the Japanese firs, 
its rich, glossy leaves making it specially attractive. It with¬ 
stands a good deal of shade and is useful for planting amongst 
deciduous trees. In the British Isles it can only be used as a 
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decorative tree, and the best results are obtained by planting it 
in deep, moist soil of good quality. It is not very subject to 
insect injury in Britain. 


Abies Forrestii Craib 1 ex Coltman Rogers. 

A tree 30-60 ft high in China. Young shoots rusty red, min¬ 
utely corrugated, not grooved, glabrous or with a few scattered 
hairs, Buds ovoid, thickly coated with whitish resin, the scales 
persistent at the base of the branchlets. Leaves arranged more 
or less in two lateral sets with a narrow V-shaped parting 
between them, those on the upper side of the shoot standing 
almost vertically, those on the lower side curving outwards and 
upwards, i-i| in. long by T V in. broad, dark shining green and 
grooved above conspicuously white below with two broad bands 
of stomata, the green marginal bands about equalling the midrib 
in width, margins slightly recurved, apex notched, Male flowers 
in clusters near the tips of the shoots, £ in. or more long. Cones 
purple, 3^ in. long, if in. wide, with exserted bracts. 

A very distinct and beautiful fir, easily recognized by its 
bright rusty-red corrugated young shoots, which contrast 
strongly with the dark shining green foliage. The glaucous 
under-surface of the leaves is conspicuous at a considerable 
distance. 

Native of the eastern flank of the Lichiang Range, Yunnan, 
W. China, where it forms forests at 10,000-11,000 ft. elevation. 
It was introduced by Forrest about 1910 and a young tree at 
Stanage Park, Radnorshire, was one of the first to bear cones in 
Britain. 

Hot. Mag., t. 9021, fig. 8. 


Abies Fraseri (Pursh) Poiret. 

Fraser's Balsam Fir. 

Abies humilis La Pilaye; Picea Fraseri Loudon; Pinus Fraseri Pursh. 
Balsam Fir; Double Fir Balsam; Double Spruce; Healing Balsam; Mountain 
Balsam; She Balsam Fir; Silver Fir; Southern Balsam Fir. 

A tree 40-70 ft high, with a trunk up to 7 ft. in girth and 
rather stiff, fragrant branches, forming an open pyramidal head. 
Bark smooth, thin, bearing numerous resin blisters on young 
trees, becoming scaly on old trunks. Young shoots grey, 
bearing dense reddish down. Winter bads small, broadly ovoid 
or globe shaped, resinous. Leaves arranged like those of A 

} Notrs Roy. Dot. Card. Edinb. xi, 279 (1919). 
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balsamea , but shorter, rarely more than f in. long, rounded and 
notched at the apex; the upper surface dark green, shining; 
the lower surface with two broad white bands of stomata; resin 
canals median. Cones ovoid, cylindrical, about 2 in. long by 1 \ 
in. wide, purple; scales like those of A . balsamea but with the 
bracts protruding and reflexed. Seed with a wing about £ in. 
long. 

Var. prostrata Rehder. 

A low, spreading bush with horizontal branches. 

This fir may always be known from its near ally A . balsamea 
by the dense reddish down on the young shoots and the shorter 
and comparatively broader leaves which are whiter beneath. 
It is constantly confused with A. balsamea in nurseries. 

A. Fraseri, named after its discoverer, John Fraser (1750- 
1811), a keen collector of N. American plants, has a very local 
distribution in N. America, being found wild only on the 
Alleghany Mountains in S.W. Virginia, N. Carolina, and E. 
Tennessee, where it forms forests at 4,000-6,000 ft. elevation. 
It was first cultivated in this country in 1811. 

Wood light, soft, rather weak, whitish, works with a fine 
surface, heartwood not well marked. Very little used for lumber 
on account of the inaccessibility of the trees, but the timber is 
suitable for indoor finish of houses and for boxes. As is the case 
with A. balsamea , the fragrant branches are popular with 
travellers for beds. 

A. Fraseri does not succeed very well in the British Isles, and 
well-developed specimens are rarely seen. The moist valleys of 
Wales and Scotland appear to afford more suitable conditions 
than the drier parts of England. 

Two trees at Colesbourne planted in 1897 were 15 ft. high in 
1917. One was coning freely in an experimental plantation 
(very subject to late frosts) 500 ft. above sea-level, on Midford 
sand. 

Abies Georgei Orr. 

A tree up to 80 ft. high with reddish-brown, densely hairy 
branchlets and resinous buds. Leaves densely arranged, almost 
pectinate, dark green above, silvery beneath, resin ducts mar¬ 
ginal. Cones ovoid, up to 3J in. long, deep violet during 
development, bracts long, exserted and reflexed. It is closelj 
related to several other Chinese firs. Introduced from W. China 
in 1923. 
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Abies grandis Lindley. (Fig. 18.) 

Giant Fir. 

Abies amabilis A. Murray [not Forbes]; A. Gordoniana Carri&re; A. 
lasiocarpa Lindley and Gordon [not Hooker]; Picea grandis Loudon; Pinus 
grandis Douglas. 

Grand Fir; Great Silver Fir; Oregon Fir; Silver Fir; Western White 
Fir; White Fir. 

A tall tree, occasionally reaching a height of 300 ft. and a 
girth of 16 ft. Bark smooth in young trees with many resin 
blisters, becoming dark brown, fissured and scaly in old trees. 
Young shoots smooth, olive-green, minutely hairy. Winter 
buds small, conical, blunt, resinous. Foliage aromatic when 
bruised. Leaves horizontally arranged, spreading to right and 
left, those on the upper side of the shoot much shorter than those 
on the lower side, flattened, 1-2 in. long, t V-to in- wide, notched 
at the apex, upper surface dark shining green, grooved, under 
surface with two white bands of stomata, resin canals marginal. 
Cones cylindrical, narrowed towards the apex, 2-4 in. long by 
i-i£ in. wide, with concealed bracts; scales closely overlapping, 
crescent-shaped to fan-shaped, bracts small, quadrangular, with 
a short point. Seed-wing about § in. long. 

Var. aurea Hesse. 

Leaves yellowish. 

Var. compacta Hesse. 

Compact in habit. 

Distinguished from all other firs except A. Lowiana by the 
pectinate arrangement of the leaves. In the latter species the 
leaves are similarly arranged, but have a grey or silvery colour, 
stomatic lines on each surface, and the leaves in the upper rank 
are only slightly shorter than those in the lower rank. 

This handsome fir has a wide range in W.N. America, 
extending from Vancouver Island through Washington and 
Oregon to California. It grows at altitudes from sea-level up to 
3,500 ft. Discovered by Douglas on the Columbia River in 1825 
and introduced to Britain by him about 1832. 

Wood light, soft, rather weak, not durable, pale yellow or 
brownish, finishing well, and used in joinery in the indoor finish 
of houses and for boxes and crates. It is a second-rate fir wood 
but there are many uses for which it is suitable. The large 
number of excellent timber trees found within its range make it 
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less sought after than would otherwise be the case. An oleo- 
resin obtained from the bark-blisters is used in the same way as 
Canada balsam. 



Fic. 18 .—ABIES GRAND1S. 

a. spray from above; b, resinous winter buds; c, under-surface of leaves and shoot; d, leaf 

in section showing marginal resin canals. 


A. grandis thrives and grows rapidly in the British Isles, 
where it is used as an ornamental specimen and for planting 
under sylvicultural conditions. The best results follow planting 
in moist ground in places where the atmospheric conditions are 
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on the moist side. It gives excellent results in many parts of 
Scotland up to 1,200 feet elevation, where annual growths 12- 
15 in. in length are often formed. In an open position it retains 
its branches to the ground-line for many years. In America the 
most luxuriant growth occurs on moist land at low elevations. 
It is one of the least tolerant of shade amongst the firs. Natural 
regeneration is fairly common in Britain. 

Sudworth, The Spruce and Balsam Fir Trees of the Rocky Mountains, 
29 (1916). 

Abies holophylla Maximowicz. 

Manchurian Fir. 

A tree 100-150 It. high, with a trunk 12ft. in girth and moder¬ 
ately stout spreading or ascending branches, and dark green 
foliage. It is closely allied to A. firma , but differs in the leaves 
not being notched at the apex and in the bracts of the cone, 
which are only about one-third the length of the scales. It is 
found in mountain woods in the Manchurian provinces of 
Ussusi, Kirin, and Mukden, and also in N. Korea, where it is 
cultivated at low levels. 

A. holophylla is cultivated in Russia and at the Arnold 
Arboretum, where seeds were received from Korea in 1904. 
Wilson, 1 states that it is of little value as a timber tree, but for 
garden purposes ranks with A. homolepis. We have seen 
young trees cultivated under the name in England, but cannot 
be sure of their identity. 

Abies homolepsis Siebold & Zuccarini. 2 (Fig. 19.) 

Nikko Fir. 

Abies brachyphylla Maximowicz; Picea brachyphylla Gordon; P. 
pinnosa Hort., Pinus brachyphylla Parlatore. 

A tree usually 80-90 but occasionally 100 ft. or more high 
and up to 16 ft. in girth in its native country. Bark rough and 
scaly like that of a spruce. Young shoots light brown or buff- 
coloured, deeply grooved with prominent ridges, without down. 
Winter buds conic or ovoid-conic, blunt, resinous. Leaves on 
the lower side of the shoot horizontal and spreading at right 
angles to the shoot, those on the upper side directed outwards 
and upwards with a V-shaped depression between them and 
gradually becoming shorter; flattened, up to about 1 in. long 

* Phytogeographical Sketch of Korea, Journ. Arm. Arb. i, 39 (1919). 

2 W* J a P- x 7 . t. 108 (1870); Hot. Mag. t. 7114 (1890). Wilson, Conifers 
and Taxads of Japan, 57 (1917)- 
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and iV in. wide, rigid, dark shining green and grooved 
above, with a blunt or pointed, horny, slightly notched tip, 
lower surface with two conspicuous white bands of stomata 



Fic. 19 .—ABIES HOMOLEP 1 S. 

it. spray, upper surface; />, ends of branchlet seen in profile; <\ resinous winter buds, 
d, underleaf-surface, showing stomatal bands; e, leaf in section, showing median resin 
canals; f, cone-scale, consisting of a bract and seed-bearing scale; g, seed. 

separated by a green ridge; resin canals median. Cones 
cylindrical, 4 in. long by in. in diameter, purple at first but 
becoming brown when mature; scales very thin, fan-shaped, 
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i£ in. long by f in. wide, bract concealed by the scales, finely 
toothed and tipped by a minute point. Seed-wing f- in. long. 

Var. Tomomi (Bobbink & Atkins) Rehder. 

Abies Tomomi Bobbink and Atkins. 

A slender, more sparingly branched tree than the type with 
shorter leaves 0.8-1.5 cm., rarely 2 cm. long. Cultivated at 
the Arnold Arboretum and in the New York Botanic Garden. 


Var. umbellata (Mayr) Wilson. 

Abies umbellata Mayr, A. umbilicata Maximowicz. 

Young shoots, buds, and foliage similar to those of typical 
A. homolepis. The cones, according to Mayr, are greenish- 
yellow, the flattened apex with a raised centre. Bracts at the 
base of the cone protruding. 


A. homolepis is the common fir of the mountains of Central 
Japan at 2,500-5,000 ft. elevation. Differences that have been 
pointed out between A. homolepis and A. brachyphylla are 
merely variations dependent on the different ages of the 
specimens compared. Plants are sometimes met with having 
longer and more acuminate leaves, entire at the tips and with 
buds only slightly resinous. 

The timber is not known in European markets and has 
little value in Japan, as the trees grow in such inaccessible 
places that the cost of extraction is prohibitive. 

As an ornamental tree in Britain it has much to commend 
it, for it thrives under conditions that are fatal to more tender 
firs. Although the best results are obtained by planting it in 
rich, moist soil, it succeeds fairly well under dryer conditions, 
even where the atmospheric conditions are unfavourable. It is 
the most satisfactory of the silver firs at Kew, where the 
conditions are generally unsuitable for firs and spruces. It is 
worth trying under forest conditions in places where A. alba 
does not succeed. 


X Abies insignis Carriere. 1 

A. Pinsapo x A. Nordmanniana. 

A hybrid fir originally raised in the nursery of M. Renault 
at Bulgneville in the Vosges. A branch of A. Pinsapo grafted 
on the common silver fir produced cones and from the seedlings 

'Rev. Hort. 1890, pp. 230, 231. 
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raised half were like the graft, the remainder being intermediate 
in character between A. Ptnsapo and A. alba. The variations 
were supposed to be the result of a chimera or graft hybrid. It 
is probable however that the male parent was A. Nord - 
manniana , a tree of which was growing near. 

Var. speciosa Rehder. 

A. Nordmanniana var. speciosa L. H. Bailey and Rehder. 

A hybrid of the same parentage in which a reciprocal cross 
was made by placing pollen from A. Pinsapo on the female 
flowers of A. Nordmanniana. Four varieties of this hybrid 
described as A. Kentiana, A. Andreana , A. Beissneriana and 
A. Mastersiana by Mottet, in which A. Pinsapo was made the 
mother tree, were obtained by M. Moser at Versailles in 1878. 

Rev. Hort. 1902, p. 163. 

Abies intermedia E. H. Fulling. 

Blue Ridge Fir. 

This is reported as a new species found on Hankshill Moun¬ 
tain in the Shanandoah National Park of Virginia. The type 
specimen is said to have been deposited, by Mr. Fulling, in the 
Britton Herbarium, New York Botanic Garden. Specimens 
have not been seen. 

Abies Kawakamii Ito.' 

A. Mariesii var. Kawakamii Hayata. 

A Formosan fir of which we have not seen specimens, found 
on and near Mt. Morrison at 11,000-12,000 ft. altitude. It is 
said to differ from A. Mariesii chiefly in its longer cylindrical 
cones with black seeds and seed-wings. Wilson 2 describes it as 
a handsome tree 50-120 ft. high, of pyramidal habit, with 
nearly white bark, and resinous violet-purple cones, but at its 
highest limits on Mt. Morrison and on wind-swept slopes above 
Noko reduced to a bush 5-8 ft. high. 

Abies koreana Wilson. 3 (Fig. 20.) 

Korean Fir. 

Abies nephrolepis Nakai (not Maximowicz). 

A tree 30-50 ft. high in Korea, with a trunk 3-6 ft. in girth. 
Bark of young trees smooth, purplish to pale ashen in colour, 

1 Encyclopedia Jap. ii, p. 167. 

2 Phyt. Sketch, Formosa, Jouvn. Am. Arb. i, 38 (1920). 

a Journ. Am. Arb. i, 188 (1920). 
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rough, deeply fissured in old trees. Branches numerous, spread¬ 
ing. Branchlets slightly furrowed, sparingly hairy. Buds sub- 
globose, slightly resinous with somewhat acute membranous, 
chestnut-brown scales. Leaves about 1 in. long and T l o in. 



a, spray from above; b, resinous winter-buds; c, under-surface of leaf and shoot 

d, leaf in section showing marginal resin canals. 

broad, notched at the apex or sometimes entire and sharply 
pointed, dark green and grooved above, white with two broad 
bands of stomata below, resin canals two, marginal. Cones 
cylindrical, 2-2f in. long by about 1 in. broad, flattened at the 
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apex; scales kidney-shaped, 3—f in. broad, bracts whitish, 
slightly exceeding the scales in length, reflexed at the apex with 
a rigid point. Seeds violet-purple, in- long. including the 
wing. 

This interesting fir is an alpine species confined to the 
volcanic island of Quelpaert, where it was discovered by Faurie 
in 1907 on Hallai-san (Mt. Auckland), and seen there ten years 
later by Wilson, who also found it on the Chiri-san range of 
mountains in the south of the Korean peninsula. It is abundant 
above 3,000 ft. altitude, either forming pure forest or associated 
with the deciduous trees and Picea jezoensis. 

Young trees in cultivation in many gardens, including 
Kew and Bedgebury, are thriving and very distinct in their 
smooth, silvery-grey young shoots with scattered hairs, resinous 
buds and widely spreading leaves which are conspicuously 
glaucous on the lower surface. It is hardy and a desirable 
addition to our ornamental conifers. It cones very freely even 

in a young state. 

Abies lasiocarpa (Hooker) Nuttall. 

Alpine Fir. 

Abies bifolia A. .Murray; A. sub-alpina Engelmann; A. sub-alpina 
var. fallax Engelmann; Picea lasiocarpa Hort Gordon; Pinus lasiocarpa 

W. J. Hooker. „ . i; : r . 

Balsam; Downy-cone Fir; Mountain Balsam; Oregon Balaam l - 

Pumpkin Fir; Rocky Mountain Fir; White Fir. 

A tree 60-90, or occasionally 130 ft. high and 9 -I 2 ft- in 
girth. Bark of young trees silver-grey; of old trees ashy-grey 
or white; 1-1J in. thick, hard and but slightly fissured. Young 
shoots ashy-grey, covered with minute hairs or rarely smootn. 
Branches drooping. Winter buds small, globose, pale brown, 
resinous. Leaves dense, irregularly pectinate 01 curving up 
wards, those in the middle line closely covering the shoot, tu. 
linear, up to i£ in. long on the lower branches, usually less than 
1 in. long on the upper branches of old trees, apex entire o 
slightly notched, rounded on the lower branches, pointed‘ " 
the higher ones, particularly on the leading shoot; stoma a 
conspicuous lines on both surfaces, giving a glaucous 01 1 
green tint; resin canals median. Ihe foliage on the upper 1 
of the tree is less dense than on the lower parts Cones 
cylindrical, slightly narrowed at the apex; 2-4 in. long by i a » ■ 
broad, dark purple, downy; scales J i n - long, j—1 in. vu e> 
bracts with long, slender points hidden by the scales. Seed 

\ in. long with a shining purplish wing. 
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Var. arizonica (Merriam) Lemmon. 

Cork Fir. 

Abies arizonica Merriam; Arizona Cork Fir. 

Bark yellowish-white, thick, soft, corky. Leaves very 
similar to those of the type. Cones smaller and scale-bracts 
shorter than those of A. lasiocarpa. A specimen of the bark of 
this remarkable fir may be seen in Museum 3, at Kew. 

Var. compacta (Beissner) Rehder. 

A dwarf form of compact habit. 

The irregular arrangement of the foliage, the pointed leaves 
of the terminal shoot, and the conspicuous stomatic lines on the 
upper surface of the leaves are distinguishing features of this 
species. 

A. lasiocarpa is an alpine fir and the most widely distributed 
species in W.N. America. It ranges from Alaska to the San 
Francisco Mountains in N. Arizona, whilst the variety arizonica 
is found in Arizona, New Mexico, and S. Colorado. It was 
discovered by Douglas in 1832, but the date of the introduction 
is uncertain. Although it has been known for more than 100 
years, it has made little headway in cultivation and most of the 
trees I have met with are stunted and unhealthy in appear¬ 
ance. 

Wood slow-growing, very light, soft, cream-coloured to 
light brown, straight-grained, easy to work, finishes well, and 
decays rapidly in contact with the earth. It is used locally for 
the indoor finish of houses, boxes, etc., but has little commercial 
value owing to much of the wood being knotty and there being 
better timbers available. 

The species attains its largest dimensions at altitudes of 
5,000-8,000 ft., but good trees are found up to an elevation of 
10,000 ft. The best stands are stated to occur on north slopes 
in fairly deep, loose, and moist soil. In dry and poor soils it is 
usually small, and it does not succeed in clay. Seed is produced 
freely even by young trees, and heavy seed years occur 
triennially. Seedlings and young trees withstand shade well. 
It is probable that the most suitable conditions in Britain will 
be found in the Scottish Highlands and amongst the mountains 
of Wales and N. and Central England. A long winter’s rest 
appears to be necessary for its well-being. 

Sudworth, The Spruce and Balsam Fir Trees of the Rocky Mountain 
Region, 27-30 (1916). 

L 
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Abies Lowiana A. Murray. 

Low's White Fir. 

Abies concolor Sargent (in part); A. concolor var. lasiocarpa Engel. & 
Sarg. A. concolor var. Lowiana Lemmon; A. grandis var. Lowiana Masters; 
A. lasiocarpa Masters [not Nuttall nor Murray]; A. Lowii Annesley; A. 
Parsonsiana Hort; Picea Lowiana Gordon; Pin us Lowiana McNab. Low's 
Fir; Low's Silver Fir. 

On the Californian Sierras this tree reaches 250 ft. in height 
with a girth of 18 ft., forming a narrow crown composed of flat 
sprays of foliage. Bark thin and blistered on young trees; very 
thick on old trunks and deeply fissured into scaly ridges; in 
cultivated specimens dividing into small, irregular plates. 
Young shoots olive or yellowish-green, minutely downy. 
Winter buds small, conical, blunt, resinous. Leaves horizon¬ 
tally arranged or curving upwards, those on the upper side of 
the shoot slightly shorter than those on the lower; greyish, 
glaucous or pale green in colour, up to 2 .\ in. long and about r V 
in. broad, strongly twisted at the base, flat, rounded, and 
slightly notched at the tip, furrowed on the upper surface with 
lines of stomata in the furrows; lower surface with two white 
bands of stomata; resin canals marginal. Cones resembling 
those of A. concolor , but in cultivated specimens they are chest¬ 
nut brown and not purple, as is sometimes the case in 
A . concolor . 

A. Lowiana is regarded by many American botanists as a 
variety of A. concolor , but the two trees are easily distinguished, 
in cultivation, as mentioned under the latter species. As a wild 
tree A. Lowiana is said to have shorter and paler green leaves 
than A. concolor ,* but this is not noticeable in cultivation. 

This species occurs as a native tree on the Siskiyou Moun¬ 
tains in S. Oregon, on Mount Shasta and the Sierra Nevada 
ranges in California. It was introduced by William Lobb in 1851 
and is often grown under the name of A. lasiocarpa. 

Wood and uses similar to A. concolor , which see. 

Under cultivation in Britain A . Lowiana forms a handsome 
tree of fairly rapid growth. The best results are obtained in 
the West of England, Wales, Ireland and in Scotland, the drier 
eastern counties being rather less favourable for its develop¬ 
ment. When planted in good soil, however, where soil and 
climatic conditions afford regular moisture, it may be expected 
to thrive. Fine specimens exist in many gardens. Generally, 

1 Sudworth, The Spruce and Balsam Fir Trees of the Rock Mountain 
Regions , 34 (1916). 
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the conditions suitable for A. concolor meet the requirements 
of A. Lowiana. Seedling trees may show some degree of varia¬ 
tion in habit and leafage. 

A tree at Linton Park, near Maidstone, when measured by 
one of us in 1922, was over 100 ft. high. 

Elwes and Henry, loc. cit. iv, 779 (1909). 


Abies magnifica A. Murray. (Fig. 21.) 

Californian Red Fir. 

Abies campylocarpa A. Murray; A. nobilis var. magnifica Kellogg; 
Picea magnifica Gordon; Pinus amabilis Parlatore [in part]. Great Red Fir- 
Magnificent Fir; Red Fir; Red Bark Fir. 

A tree attaining in America a height of 200 ft. and a girth 

of 12-25 ft-, with a narrow, cone-shaped crown, composed of 

numerous horizontal tiers of branches which are very short and 

slender in proportion to the height and girth of trunk. Bark of 

young trees smooth; of old trees 2 in. or more thick and divided 

into ridges by deep fissures. Young shoots smooth, clothed with 

short, reddish-brown down. Winter buds more or less hidden 

by the leaves at the tips of the shoots, small, ovoid or globose, 

resinous at the tip, the outer scales elongated and free. Leaves 

on the lower side of the shoot arranged horizontally, spreading 

right and left, those on the upper side curving upwards, their 

bases pressed against the shoot; greyish or glaucous-green, up 

to 11 in. long and fa in. broad, obscurely four-sided, apex 

rounded and entire; upper surface with a central ridge and 

several rows of stomata; lower surface with two bands of 

stomata, resin canals marginal. Cones large, cylindrical, 

slightly tapering at the apex, 6-9 in long, 3-5 in. wide, violet- 

purple when growing, brown when mature; scales downy, 

fan-shaped, 1^-1-J in. broad, 1 in. long, claw nearly \ in. long; 

bracts about § as long as the scale, with a small point at the 

apex. Seed about £ in. long, with a wing little exceeding that 
length. 


Var. argentea Beissner. 
Leaves bluish-white. 


Var. glauca Beissner. 
Leaves deep glaucous-green. 
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Fig. 21 .—ABIES MAGNIF1CA. 

a, spray from above; b, from beneath; c, resinous winter buds; d. un ^.^* SU L^^: nc 
leaf and shoot; e, upper surface of leaf-tip, showing stomata; /, leaf in sec 

marginal resin canals; g, cone-scale with long bract; h, seed. 
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Var. shastensis Lemmon. 

Shasta Red Fir. 

Abies shastensis Lemmon; A. nobilis var. robusta Masters. 

A tree rarely exceeding 125 ft. high and 9 ft. in girth. Bark 
of young trees chalky-white; of old trees purplish-brown, 2-3 
in. thick, deeply fissured into zigzag sections. Winter buds 
sharp-pointed, light chocolate-brown, non-resinous, about £ in. 
long. Leaves more or less curved, J-iJ in. long, four-sided, 
those on the higher parts of the tree shorter and more distinctly 
angled than those lower down. Cones shorter than in A. magni- 
fica, 4^-5^ in. long by 2-^-3 in. in diameter. Scale-bracts longer 
in proportion than those of A magnifica, protruding beyond the 
scales and reflexed. Pacific slope region. Rare in cultivation. 

Sudworth, The Spruce and Balsam Fir Trees of the Rocky Mountain 
Region, 34 (1916). 


Var. xanthocarpa Lemmon. 

Golden Fir. 

A smaller tree than the type with cones 4-5 in. long, which 
are golden during the growing period. Probably not in cultiva¬ 
tion. Found in the high sub-alpine regions of Mount Shasta 
and Mount Whitney. 

A. magnifica is distinguished from all firs except A. procera 
{nobilis), by its narrow, conical habit, glaucous foliage, and 
peculiar curve of the leaves on the upper side of the shoot. From 
A. procera it may be known by the absence of a groove on the 
upper side of the leaves, which are thicker and less flattened 
than in the latter species. They are also less crowded on the 
shoot which is visible from above. 

It is a native of the mountains of Oregon and California and 
is common (particularly as represented by vars. shastensis and 
xanthocarpa) on Mount Shasta. In its northerly range it is most 
common at elevations of 6,000-8,000 ft., reaching in southerly 
localities an altitude of 10,000 ft. It extends along the entire 
length of the western slope of the Sierra Nevada at altitudes of 
6,000-9,000 ft. The California red fir, which is one of the most 
ornamental species, was introduced in 1851 by John Jeffrey 

who confused it with A. amabilis. It was afterwards distributed 
by Messrs. Veitch under the name of Abies robusta 

Wood light, soft, close-grained, rather weak, fairly durable 
for outdoor work, with light reddish-brown heartwood and 
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rather lighter sapwood. One of the best of the fir woods. Used 
in America for bridge timbers, in general construction, and 
largely for various classes of joinery work. It is very useful 
for boxes and is much used for fuel. As the timber is obtainable 
in quantity in large sizes it will probably meet with an extended 
future demand in foreign markets. 

A. magnified is essentially a mountain tree, thriving in cool, 
moist valleys and on rolling mountain sides, as well as in deep 
ravines, preferring north and east exposures. It is also found 
in wind-swept places, but in such situations does not attain its 
best dimensions—exposure, poor soil, and dry conditions in¬ 
ducing stunted growth. Moist, well-drained, light or gravelly 
loams are said to produce the best trees in its native country. 
As a forest tree it withstands less shade than most of the firs, 
but forms pure stands, or the dominant tree in mixed stands 
where conditions are favourable. It is not a very good tree for 
general cultivation in Britain, and tine specimens free from 
disease are rare in the S. of England. It is better suited for the 
cool, moist valleys of Wales and Scotland than for the S. of 
England. In places where mild winters are experienced and 
periods of drought occur in summer, this fir is often seriously 
injured by Adelges picea , var. bouveri, an aphid which 
punctures the shoots and induces ugly, gouty swellings, the 
trees being eventually killed. Once a tree has been badly injured 
it cannot recover. Grafting has been resorted to for the propa¬ 
gation of this species, but grafted trees are never satisfactory 
and it is better raised from seed. 


Abies Mariesii Masters. 

Maries' Fir. 

A tree up to 80 ft. high and 6 ft. in girth in Japan. Bark pale 
grey or nearly white on old trees, becoming rough near the base 
of the trunk. Branches stout, rigid, spreading, forming an oval 
or flattened crown. Young shoots clothed with reddish brown 
or chocolate-coloured down. Winter buds small, globose, 
resinous. Leaves arranged as in A . Nordmanniana t on the 
lower side of the shoot, spreading horizontally right and left, 
those on the upper side shorter, overlapping and directed 
forwards, more or less covering the shoot, flattened, gradually 
widening above, about £ in. long, T V-ro in* wide; apex rounded 
and notched, upper surface shining yellowish green, grooved; 
lower surface with two white bands of stomata; resin canals 
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marginal. Cones about 4 in. long and 2 in. diameter, deep blue 
before ripening, dark brown when mature, more or less elliptical 
with a blunt apex; scales fan-shaped, about 1 in. wide by £ in. 
long; bract hidden by the scale. Seed with a wing about £ in. 
long. 

This species differs from A. Veitchii in its more downy shoots, 
leaves with a rounded apex and larger cones. 

A. Mariesii is an alpine species found in the mountains of 
Central Japan. It is the only native species in Hondo, where 
it was discovered by Maries on Mount Hakkoda in 1878. It was 
introduced into cultivation about 1879. A tree at Tregrehan, 
Cornwall,was 50 ft. high in 1932. 

This species has little commercial importance, for it is too 
scarce in Japan for any except local use. It is a very attractive 
plant under cultivation, but is rather fastidious in its require¬ 
ments. The best results are obtained by planting it in rich, 
moist soil where atmospheric conditions are pure and on the 
moist side. It grows well on the rich, light soils of Hampshire 
and Surrey. 

Wils. Conif. and Taxads of Japan, 59: Clinton-Baker, Illust. Conif ii 
18 (1909). ' 


Abies nebrodensis Mattei. 

An extremely rare fir, of which apparently only one tree 
exists on Monte Cervo near the Vally of Pines in the region of 
Polizzo, Sicily. It is distinguished from A. alba by its glabrous 
shoots and non-pectinate needles, and from A. cephalonica (of 
which it has the resinous buds) by its short needles rounded at 
the apex with a minute point and less white below. The cones 
are described as being about a quarter the size of those of A. 
alba and cylindrical in form like those of A. cephalonica. 

This fir, which seems to have been frequent in Sicily at the 
beginning of the eighteenth century, was already very scarce 
before 1750. A small branch obtained from the old tree on 
Monte Cervo in 1914 is preserved in the Kew Herbarium. 
Another tree formerly grew near a Capuchin convent on the Hill 
of Pines near Polizzo, but no longer exists. Grafts obtained 
from the above tree through the instrumentality of M. Dode of 
Paris were raised in French nurseries and one of these 

obtained from Chenault, was planted in the rock garden at 
Bayfordbury. 

Bull, de Jard. Bot. de Palerme, vii, 64 (1908); Hickel, Bull. Soc Dendr 
l-ranee, 20 (1909). 




Fig. 22 .—ABIES NORDMANN1ANA. 

a, spray from above; b, winter buds, not resinous; c, under-surface of \cni an 
shoot; d, leaf in section showing marginal resin canals; e, cone-scale with brae , j, 
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Abies nephrolepis Maximowicz. 

Abies sibirica var. nephrolepis Trautvetter; A. gracilis Komarov. 

A Manchurian fir described by the Japanese botanist Maxi¬ 
mowicz in 1866. It is closely allied to A. Veitchii, and is chiefly 
distinguished by the leaves of the cone-bearing branches being 
sometimes acute and not notched, and by the smaller, broader 
cones with scales exceeding the bracts. 

This tree, which occurs in Amurland, and is plentiful in the 
mountains of Corea, is imperfectly known, and large trees have 
not been seen in English gardens. The late Dr. Masters con¬ 
sidered it to be a form of A. Veitchii. It was introduced in 1908. 

Var. chlorocarpa Wilson. 

Differing only from the type by the green colour of the cones. 
Introduced from Corea in 1918. 

Abies Nordmanniana (Steven) Spach. (Fig. 22.) 

Caucasian Fir. 

Picea Nordmanniana Loudon; Pinus Abies Parlatore; P. Nordman¬ 
niana Steven. Crimean Fir; Nordmann's Fir. 

A tree attaining a maximum height of 200 ft. and a girth of 
15 ft. in its natural state. Bark of young trees smooth, thin, and 
greyish, on old trees rough and breaking up into scales like that 
of A. alba. Young shoots shining brown or grey-brown, with 
short, scattered hairs, denser on the lateral shoots. Winter buds 
non-resinous, ovoid, light brown, with ovate, acute, slightly 
keeled, closely pressed scales. Leaves on the lower side of 
the shoot in two lateral sets, horizontally arranged, spreading 
obliquely forward, those above shorter, directed forward, and 
densely covering the shoot; 1-1J in. long r V~vo in. wide, apex 
notched, upper surface bright shining-green, grooved; lower 
surface with two conspicuous white bands of stomata; resin 
canals marginal. Cones cylindrical, dark brown, about 6 in. 
long by 2 in. broad, covered with resin; scales broad, i£ in. wide 
by J in. deep, bracts slightly protruding with the point reflexed. 
Seed wing about 1 in. long. 

Var. aurea Beissner. 

Leaves with a golden shade, particularly as they develop. 

Var. equi-Trojani Guinier and Maire. 

Shoots reddish-brown, without down. Leaves short-pointed 
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and only slightly notched. Cones with long protruding bracts 
which almost conceal the scales. 

Var. tortifolia Rehder. 

Leaves falcate and twisted. 

A. Nordmanniana is easy to distinguish from all other firs 
except A. amabilis, which has duller green foliage emitting, 
when bruised, an odour like that of orange peel, and small 
resinous buds. It is a native of the mountains of the S. and S.E. 
shores of the Black Sea, and of the western spurs of the 
Caucasus, occurring at altitudes between 3,000-6,000 ft., some¬ 
times forming pure forests. It appears to have been introduced 
into cultivation in 1848. 

The timber resembles that of A. alba and can be used for 
similar purposes. It does not appear to be of more than local 
value. 

A. Nordmanniana succeeds in the British Isles, 1 where it is 
commonly cultivated, but is very subject to attack by Adelges 
nilsslinii, and when once this pest becomes well established the 
tree quickly deteriorates, the leaves becoming flabby, yellowish, 
and falling prematurely. Affected plants should be sprayed 
several times with paraffin emulsion at intervals of a few days. 
This fir may be expected to give the best results when planted in 
cool, moist soil where the atmospheric conditions are on the 
moist side. The valleys of Wales and Scotland are more suitable 
than the warmer parts of England for this species. Propagation 
is by seeds. It has no value for forest planting in this country. 

Abies numidica De Lannoy. 

Algerian Fir. (Fig. 23.) 

Abies Pinsapo var. baborensis Cosson; A. baborensis Letourn; Picen 
numidica R. Smith; Pinus Pinsapo Parlatore [not Boissier]. 

A tree 70 ft. high and 8 ft. in girth. Bark grey and smooth 
on young trees, becoming scaly and fissured with age. Young 
shoots brown, without down. Winter buds large, ovoid, non- 
resinous. Leaves on the lower side of the shoot horizontally 
arranged, spreading right and left, those above shorter, 
crowded, directed upwards, the middle leaves on strong shoots 
directed backwards and covering the upper side of the shoot; 
short and broad, £ in. long, by T V in. broad, flattened, apex 

1 A tree at Dawyck is over ioo ft. high, growing fast, and is free from 

Aphis . 
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rounded, entire or notched, the upper surface dark, shining 
green with a few lines of stomata near the apex; the under¬ 
surface with two white bands of stomata; resin canals marginal. 
Cones cylindrical, brownish, 5-7 in. long by 1^ in. broad; 
scales fan-shaped, in. wide by £ in. high, or smaller in culti¬ 
vated specimens; bracts concealed, one-quarter to one-half 
the length of the scales. Seed-wing about 1 in. long. 



Fig. 23 .—ABIES NUMIDICA. 

a, upper side of spray, showing non-rcsinous winter buds; b, side view of spray; 
c, under-surface of leaves and shoot; d, upper surface of leaf, showing stomata near 

the tip; e, leaf in section, showing marginal resin canals. 

This fir may generally be recognized by its short, stout 
leaves, usually more or less vertically arranged on the upper side 
of the shoot, with broken lines of stomata on their upper surface. 




o 



Fig. 24.— ABIES P 1 NDROW var. BREV!FOLIA (A. Gamblci). 

a, upper side of spray; b, under-side; c, resinous winter buds; d, shoot and leaf with 
stomata on upper surface; e, under-surface of two leaves, one with an acute, the other 
with a notched tip; /, section of leaf, showing marginal resin canals. 
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Forms of A. homolepis with non-pectinate leaves occasionally 
resemble it, but these may always be known by the absence of 
stomata on the upper side of the leaves, the median resin canals 
and resinous buds. 

A. numidica occurs wild only in Algeria, where it occupies a 
small area towards the summit of Mount Babor in the Kabylie 
range, from 5,000-6,000 ft. altitude. It was discovered in 1861 
by Captain de Guilleil and introduced into cultivation the follow¬ 
ing year. 

The wood of this species is similar to that of A. alba, but it 
is of little commercial value outside its native country. The 
value of the tree in this country is purely for decorative purposes. 
It requires similar conditions to A. Nordtnanniana , but is not 
so liable to insect injury as that species, although not immune. 

Abies marocona Trabut, described in Bull. Soc. Bot. Fr. liii, 
154, t. 3 (1906), from a tree found by M. Joly in the mountains 
of Tetuan, Morocco, is said to be intermediate in foliage 
characters between A. numidica and A. Pinsapo, but I have 
seen no specimens. 

Elwes and Henry, loc. cit. iv, 737 (1909)- 


Abies pindrow (Royle) Spach. (Fig. 24.) 

West Himalayan Fir. 

Abies Webbiana var. pindrow Brandis; Picea pindrow Loudon; Pinus 
pindrow Royle. West Himalayan Low-level Silver Fir. 

A tree attaining in the Himalaya a height of over 200 ft. 
and a girth of 26 ft. with a dense dark crown of foliage which 
often conceals the bole. Bark smooth and silvery, grey when 
young, deeply fissured when old. Young shoots smooth, grey, 
without down. Leaves on the lower side of the shoot arranged 
horizontally, spreading outwards and downwards, those of the 
upper side covering the shoot, the middle ones being much 
shorter and directed forwards and upwards; soft in texture, 
flattened, up to in. long, tapering to the apex,which ends in 
two horny points; upper surface dark shining green, grooved; 
lower surface pale green, with two greyish bands of stomata; 
resin canals marginal. Cones cylindrical, blunt, 4-7 in. long by 
2-2^ in. wide, violet-purple, changing to dark brown when 
mature; scales fan-shaped, ij in. wide by J in. long; the bracts 
about one-third as long as the scales. Seed-wing about 1 in. 
long. 
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Var. brevifolia Dallimore & Jackson. 

Abies Gamblei Hickel. 

This tree was raised to specific rank by the French botanist, 
Robert E. Hickel in 1929/ but I prefer to retain it as a variety 
of A. pindrow. The chief points of difference are its reddish- 
brown, not grey, branchlets, and much shorter, rigid, acute, 
paler green leaves. From the other allied Himalayan Fir, A. 
spectabilis, it differs in its glabrous shoots and shorter and 
narrower leaves. 


Var. intermedia Henry. 

This name has been given to a tree at Eastnor Castle which 
is apparently intermediate in character between A. pindrow and 
A. spectabilis. It has shoots, buds, and bark like the former 
species, but the leaves are pectinate like those of A. spectabilis 
with median resin canals. 


The large resinous buds and irregular arrangement of the 
bright green, shining foliage will suffice to identify this tree, 
which is also distinct in habit from A. spectabilis. A. pindrow 
may also be known by its smooth bark and bright green leaves, 
which are not conspicuously white beneath. 

A. pindrow is widely distributed at elevations between 7,000- 
12,000 ft. throughout the western Himalaya from Afghanistan 
to Nepal. It is usually found at lower elevations than A. specta¬ 
bilis, and is associated with Picea Smithiana and other conifers, 
forming dense forests on all the great spurs of Kumaon. About 
1:837 cones were received by the Royal Horticultural Society 
from Dr. Royle, and from the seeds of these cones the first plants 
were raised in the British Isles. 


Wood white, straight-grained, easy to work, not durable in 
contact with the soil, without odour. It is used for building 
purposes, general carpentry, box-making, shingles, match- 
wood, and is said to be suitable for paper pulp. Difficulties of 
extraction and the long distance from seaports preclude it from 
the export trade. 

A. pindrow is found at its best under natural conditions in 
cool, moist valleys and on gentle northerly slopes where the soil 
is deep and rich. In such places, and even where the conditions 
are less favourable, it forms dense stands and reproduces well. 
Young trees withstand shade well, but do not grow rapidly. 


1 Bull Dendr. Soc. France, 1929, p. 37. 
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In the Himalaya it is subjected to considerable cold, and in some 
parts is surrounded by deep snow for several months of the year. 
Its moisture-loving nature may be appreciated from the fact 
that within its range the annual precipitation is from 45-100 in. 
The sylvicultural requirements of the species are well described 
by Troup. 1 It is not common in collections in the British Isles, 
and is usually seen at its best in the milder parts of England 
and Wales, where climatic and soil conditions are moist and soil 

of good quality. Deep, rather light loam and the disintegrated 
granite of Cornwall suit it admirably. 


Abies Pinsapo Boissier. (Fig. 25.) 

Spanish Fir. 

Abies hispanica De Chambray; Picea Pinsapo Loudon; Pinus Pinsapo 
Antoine. * 

A tree up to 100 ft. high and 15 ft. in girth. Bark smooth 
at first, becoming rugged and fissured on old trees. Young 
shoots reddish brown, without down, furrowed. Winter buds 
ovoid, obtuse, resinous, with the scales projecting at the apex. 
Leaves spreading all round the shoot, straight or slightly curved, 
flattened and rigid, f-f in. long, apex short-pointed or blunt, 
entire; upper surface convex, not furrowed, with numerous lines 
of stomata; lower surface with two distinct bands of stomata; 
resin canals median. Cones cylindrical, tapering to the apex, 
4-5 in. long, up to if in. diameter in wild specimens, smaller on 
cultivated trees; scales triangular, cuneate; bracts concealed 
by the scales, ovate, pointed. Seed-wing up to if in. long. 

Var. glauca Carriere. 

Foliage of a rich glaucous hue. 

Var. pendula Beissner. 

Habit narrowly pyramidal, branches pendulous. 


An easily recognized species distinguished from all the other 
firs except A. cephalonica by its short, blunt, rigid, widely 
spreading leaves. The latter species resembles it in leaf arrange¬ 
ment, but the leaves are longer, sharply pointed, and have 
marginal resin canals. 

A. Pinsapo is indigenous only in the mountainous region 
round Ronda in S. Spain, where it is found in three main forests 
in localities at considerable distances apart. It was first found 

1 Troup, Silviculture uf Indian Trees, iii, 1133-1142 (1921). 
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by Edmond Boissier and introduced into England in 1839 by 
Captain Widdrington. 

The wood does not appear to possess any commercial value 
outside its native country. It is not plentiful enough for export 
and its inaccessibility makes it of little more than local use. 




spray; 


Fig. 25 .—ABIES P1NSAPO. 

b, resinous winter buds; c, leaves and shoot; d, anterior face 

of leaf, showing median resin canals. 


of leaf; <r, section 


The Spanish fir grows well in the British Isles even on chalk, 
and there are many fine specimens, particularly in S. Eng a • 
It suceeds in moist soil and retains its lower branches un 1 a 
in life, when grown as an isolated specimen. The glauco 
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leaved variety forms a handsome lawn specimen. As it is found 
at high elevations in Spain it is much hardier than its southerly 
latitude suggests, and it succeeds in Denmark and in S. Norway 
and Sweden. 1 Badly developed plants in this country have 
frequently been due to grafting. 

Elwes and Henry, loc. cit., iv, 732 (1909). 

Abies procera Rehder. (Fig. 26.) 

Noble FTr. 

Abies nobilis Lindley; Picea nobilis Loudon; Pinus nobilis Douglas. 
Bracted Fir; Feather-cone Fir; Noble Red Fir; Red Fir; Oregon Larch. 

A tree attaining in America a maximum height of 250 ft. with 
a girth of 24 ft. Bark smooth at first, becoming reddish brown 
in old trees and deeply divided by broad flat ridges. Resinous 
blisters often occur on the trunks of cultivated specimens. 
Young shoots rusty brown and downy like those of A. magnifica. 
Winter buds more or less hidden by the leaves at the tips of the 
shoots, small, ovoid, globose, resinous at the tips, the outer 
scales elongated and free. Leaves more closely set on the 
branches than in A. magnifica, the middle ones completely con¬ 
cealing the upper side of the shoot, pressed against the shoot 
for a short distance at their base, then curving upwards; shorter 
than in A. magnifica, up to ij in. long, more or less glaucous, 
flattened, rounded, and entire at the tip; upper surface grooved 
with stomata arranged in definite bands or irregular lines; lower 
surface with two narrow bands of stomata separated by a green 
ridge; resin canals marginal. Cones very large, cylindrical but 
narrowing slightly upwards, 6-10 in. long by 3-4 in. in diameter 
on cultivated trees, but only about half this size on wild speci¬ 
mens, purplish brown with green bracts when growing, the 
bracts becoming brown as the cone ripens; scales variable in 
shape, 1J-1J in. broad, i in. long, bracts protruding, curving 
backwards, and covering the greater part of the scale below. 
Seed about £ in. long with a wing considerably longer. 

Var. glauca Beissner. 

This differs from the type by its more glaucous foliage. 

A. procera can only be confused with A. magnifica, from 
which it differs in habit and arrangement of leaves. The grooved 
upper surface of the leaves is a useful distinguishing character. 

1 Pinetum Danicum (Journ. Roy. Hort. Soc., xiv, 476 (1892) ). 
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The cones of A. magnified are only likely to be mistaken for A. 
procera in the variety shastensis, which has exserted bracts. 
The necessity for the change of name was due to A. nobilis 
having been used by A. Dietrich in 1823 for another species. 
See Alfred Rehder in Rhodora, xlii, 522 (1940). 

A. procera forms large forests along the slopes of the Cascade 
Mountains of Washington and Oregon, with a vertical range of 
2,500-5,000 ft. It also occurs on the coast ranges of Washing¬ 
ton and the Siskivou Mountains of California. This tree was 

w 

discovered by Douglas on the south side of the Columbia river 
in 1825 and was introduced by him in 1830. 

The wood is light, moderately strong, hard, close-grained, 
light yellow or brownish, the sapwood rather lighter in colour 
than the heartwood. It is easy to work, finishes with a smooth, 
satiny surface and is one of the best of the American silver firs. 
Amongst other uses it is employed for the interior finish of 
houses, general carpentry and joinery, matchwood, and is a 
very excellent boxwood on account of its being free from odour. 
Planks and boards of large size free from blemishes are obtain¬ 
able, and as the tree is plentiful, timber is available for export 
as well as for home use. Writing of this species, Hough’ refers 
to a tree he measured as being 254 ft. high, the lowest branch 
176 ft. from the ground; diameter of trunk 4 ft. from the ground, 
63 in. The trunk was as clear and shapely as a mast, and from 
it eight logs 16 ft. long and one log 32 ft. long were cut. The 
upper end of the topmost log (160 ft. from the ground) was 35 
in. in diameter and the nine logs were eventually cut into 18,142 
board ft. of magnificent clear lumber. 

A. procera has been extensively planted for ornamental pur¬ 
poses throughout the British Isles, and it has attained large 
dimensions in many gardens. It is not, however, a very satis¬ 
factory tree in the warmer parts of the country, for it is often 
badly injured by Adelges sp., a conspicuous aphid that protects 
itself by a white wool-like excretion. This insect punctures 
young buds, causing the shoots to become seriously deformed 
by large gouty swellings which obliterate the terminal buds and 
eventually cause the death of the plant. In the early stages it is 
possible to check the disease by frequently spraying with a 
paraffin wash; but trees that have become seriously infected 
should be dug up and burnt. When not injured by this insect 
the tree is of a very attractive character, particularly when 
bearing its large, erect, purple cones. It gives the best results 

1 American Woods, ix, No. 225, pp. 52-54. 
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when planted in moist soil in mountain valleys, but it may 

also be expected to succeed elsewhere if it can be kept free from 
disease. 

On the Ardverikie estate of Sir John Ramsden in Inverness- 
shire 1 A. procera is the most vigorous of the several kinds of 
conifers grown. It is free from disease and is likely to become 
one of the most useful forest trees of the neighbourhood. It has 
been planted extensively under forest conditions, and in 1910 
we noted a large number of trees 20-40 ft. high growing at alti¬ 
tudes varying from 800-1,200 ft. The average annual rate of 
growth of trees growing at an elevation of 1,200 ft. for a period 
of thirty years was stated to have been 15 in. When purchasing 
trees care should be taken that they are free from insect pests. 

Abies recurvata Masters. 

A tree 60-120 ft. high in China, with a trunk 6-15 ft. in girth, 
pyramidal in habit, becoming flat-headed with age or in exposed 
places. Bark roughish, dark grey to reddish brown. Young 
shoots yellowish grey, without down, shining. Winter buds 
ovoid, resinous. Leaves strongly recurved, shining green on 
both sides or glaucous beneath, j-i in. long, sharp-pointed on 
young trees. Cones produced in clusters, oblong-ovoid, 2-32 
in. long, tapering abruptly below, smooth, with the bracts 
completely hidden, violet-purple before ripening, when they 
become grey-brown. 

Native of W. Szechuen, where it is abundant on the moun¬ 
tains near the Min River, forming extensive forests. 

Young plants in cultivation are easily recognized by their 
strongly recurved, sharply pointed leaves. Introduced in 1910. 

Journ. Linn. Soc., xxxvii, 423 (1906); PI. Wils., ii, 44 (1914)- 

Abies religiosa (H.B. & K.) Schlechtendal & Chamisso. 

Sacred Fir. 

Abies glauca Roezl; A. glaucescens Roezl; A. hirtella Lindley; A. 
Lindleyana Roezl; A. Tlapalcatuda Roezl; Picea religiosa Loudon; Pinus 
religosa Humboldt. 

This is a Central American species attaining a height of 15° 
ft. and a girth of 15 ft. Bark greyish-white, rough, speedily 
becoming scaly like that of a spruce. Young shoots furrowed, 
brown on the upper side, olive-green on the lower side during the 

1 Kew Bull., 1910, 243-246; Elwes and Henry, loc. cit., iv, 786 (i 9 ° 9 )* 
CHnton-Baker, Must. Conif., ii, 19 (1909). 
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first year, brown all round later, covered with a minute down. 
Winter buds cylindrical, rounded at the apex, resinous. Leaves 
arranged as in A. Nordtnanniuna but rather thinly set and much 
fewer on the upper side than in that species, pointing forwards 
and upwards, longer on the lower side of the shoot and horizon¬ 
tally arranged; i-i-J- in. long, gradually narrowing to a blunt 
apex; upper surface dark shining green, lower surface with two 
greyish bands of stomata; resin canals marginal. Cones 4 in. 
long and 2 in. wide, conical, tapering from the base upwards; 
blue when young, changing to brown when mature; scales 
broadly fan-shaped, nearly i}in. wide by § in. long; bracts 
chestnut-brown, exceeding the length of the scales, terminated 
by long reflexed points. 

A. religiosa occurs wild throughout the mountains ot Central 
and S. Mexico and N. (iuatemala at altitudes ranging from 
4,000-10,000 ft. It was discovered by Humboldt in 1799 and 
was introduced by Hartweg in 1838. 

The wood is scarcely known in Europe. Small sections cut 
from ornamental trees suggest that it may be classed with 
medium to good grades of silver fir. It is pale yellow in colour, 
rather coarse-grained, and is easy to work. In Mexico and 
Guatemala it appears to be used for general carpentry. In 
Mexico the branches are used extensively for decorating "places 
of worship at the times of religious festivals, hence the specific 
and common names. 


It is a tender species and will only grow in the milder parts 
of the country. Very few^ well-developed trees are known, one 
of the best being in Lord Falmouth’s garden at Tregothnan 
near Truro. There was a good tree (now lost) at Fota, Ireland, 
which in March, 1922, was 90 ft. high and 7 ft. 3 in. in girth. 
This fir should only be planted in good damp soil in places where 
a mild temperature and moist climatic conditions prevail. 

Elwes and Henry, loc. cit. iv, 808 (1909). 


Abies sachalinensis Masters. 

Abies Akatodo Miyabe; A. Veitchii var. sachalinensis F. Schmidt 
Todomatsu. 

A tree attaining a height of 100-130 ft. and a girth of 6-9 ft. 
Bark smooth, whitish, with numerous resin blisters. Winter 
buds small, resinous. Branches short and slender. Young 
shoots grey or slate-coloured with prominent hairy furrows 
Leaves arranged like those of A Veitchii , but longer and 
narrower, if in. long by in. broad, apex rounded and slightly 
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notched; upper surface grass-green; lower surface with two 
inconspicuous bands of stomata each of 7-8 lines; resin canals 
median. Cones cylindrical, 3^ in. long and i£ in. wide, with 
large reflexed bracts which nearly conceal the scales; scales 
thin, fan-shaped, £-§ in. wide. Seed-wing f in. long. 

Var. nemorensis Mayr. 

Abies nemorensis Miyabe and Kudo; A. Wilsonii Miyabe and Kudo. 

Cones smaller, about 2.] in. long, resembling those of A. 
Veitchii, with the bracts concealed. 

Recorded from Hokkaido and the Kurile Islands. Seen in 
Saghalien by Wilson. 


This species closely resembles A. Veitchii in the arrangement 
of the foliage, but the individual leaves are much more slender 
and the shoots are slate-coloured. The cones are also larger, 
with reflexed bracts. It is chiefly distinguished from A. sibinca 
by its furrowed shoots. 

A. sachalinensis is found wild in the Kurile Islands and the 


Island of Saghalien, and is abundant in Hokkaido, the northern 
island of Japan, where it forms pure forests. Introduced by 
Maries in 1879, the Saghalien fir has not done well in cultivation, 
being too susceptible to spring frosts. It is probable that it 
requires a more decided rest in winter than is possible in Britain. 

The wood is used in its native country for lumber to some 
extent, but its principal use is for paper pulp. 

As indicated above, it has little value in the British Isles as 
an ornamental tree; there was, however, a fine tree at rota 
which in March, 1922, was 50 ft. high and 2 ft. 10 in. in girth. 


Abies sibirica Ledebour. 

Siberian Fir. 

Abies lieterophylla K. Koch; A. pichta Forbes; A. Semenonii Fedt- 
schenko; Picea pichta Loudon; Pinus pichta Kndlicher; Pinus si iric 

Turczaninow. 

A tree rarely more than 100 ft. high, with a slender trunk. 
Bark smooth, grey, with numerous resin blisters. Young shoots 
silvery grey, with scattered minute down. Winter buds smal , 
globose, resinous, foliage strongly aromatic. Leaves arrange 
like those of A. Veitchii but more irregular, those on the upper 
side of the shoot pointing forwards, those on the lower side o 
the shoot horizontal, and longer than those on the upper side, 
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slender like those of A. sacltalinensis, about ij in. long, in. 
wide, apex rounded; upper surface grass-green, shining, 
grooved, occasionally with two or three short lines of stomata 
near the apex; lower surface with two narrow greyish bands 
of stomata each of 4-5 lines; resin canals median. Cones cylin¬ 
drical, 2-3 in. long by in. in diameter, bluish when growing, 
brown when mature, with the bracts concealed; scales fan¬ 
shaped, f—| in. wide, \ in. long; bracts tV in. broad with a short 
point. Seed-wing about f in. long. 

A. sibirica forms vast forests in N. and E. Russia, Siberia, 
the Altai Mountains, and Turkestan, whilst a form was dis¬ 
covered by Purdom in Shensi. It is the most widely distributed 
of all the silver firs. According to Loudon it was introduced 
into cultivation in 1820, but it has never thriven and hardly any 
trees are recorded in Britain. It is more suitable for the colder 
than for the warmer parts of the country. 

The best quality timber is suitable for the same purposes 

as the wood of A. alba, but it is probable that a great deal will 
be turned into pulp at a later period. 

Elwes and Henry, loc. cit., iv, 758 (1909). 

Abies spectabilis (D. Don) Spach. (Fig. 27.) 

East Himalayan Fir. 

^ ies c hj loe ; nsis Hort; A. chilrowensis Hort.; A. densa Griffiths: A 
Webbiana Lindley; Picea Webbiana Loudon; Pinus Webbiana Wallich 
Webb s Himalayan Fir; West Himalayan High-level Fir. 

A tree attaining in the E. Himalaya a height of 150-200 ft. 
and a girth of 20-30 ft., but is much smaller in the W. Himalaya! 
Branches heavy, spreading, forming a more or less flattened 
head. Bark greyish-brown, rough, fissured and scaling on old 
trees. Young shoots stout, reddish-brown, deeply grooved, 
hairy in the furrows. Winter buds large, rounded, covered with 
resin which conceals the scales. Leaves arranged in two lateral 
sets spreading right and left, each set of several ranks, the lower 
ranks with leaves spreading horizontally, the upper ranks with 
leaves becoming gradually shorter, directed outwards and 
upwards, forming a V-shaped depression with the branchlet 
visible between them, very variable in size; on the western trees 
often J-i in. long, on the eastern trees up to 2^ in. long, -J- i n 
wide, flattened, rounded and notched at the apex; upper surface 
dark green, grooved; lower surface with two conspicuous white 
bands of stomata; resin canals marginal. Cones resembling 
those of A. ptndrow in shape and colour, often 6-8 in. long on 



Fic. 2 7 .—ABIES SPECTABIL1S. 

a, spray; b, resinous winter buds; c, under-side of leaf and shoot; d, section of 

showing marginal canals; c, cone-scale with minute bract; /, see 
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cultivated specimens but smaller on native trees; scales fan¬ 
shaped, suddenly contracted to a short claw; bracts broad 
above, narrow below, pointed, nearly as long as the scales. 
Seed with a wing ij times its length. 

Var. brevifolia (Henry) Rehder. 

Abies Webbiana var. brevifolia Henry. 

Bark smooth. Young shoots grey with less prominent 
furrows and shorter down than the type. Leaves only about 1^ 
in. long, greyish beneath, the stomatic bands inconspicuous. 
A very distinct variety, which probably represents the W. 
Himalayan form. Several trees which appear to be hardier 
than the type are in cultivation in England. 

A. spectabilis occurs in the inner Himalaya from Afghani¬ 
stan to Bhutan at elevations of 8,000-13,000 ft. It is found at 
higher elevations than A. pindrow, which in the W. Himalaya 
ceases to grow at 1,000-2,000 ft. below the line where A. specta¬ 
bilis appears. Above 10,500 ft. elevation it often forms pure 
forests, at lower elevations it is mixed with spruce and other 
trees. Seeds of this fir were received in England from India 
early in the nineteenth century, but no young trees appear to 
have been raised until 1822. Unfortunately, this handsome 
fir is not quite hardy and only succeeds in the milder parts of 
the country. Early growth in spring leads to injury to the young 
shoots by late frosts. Like most of the other Himalayan coni¬ 
fers, and many of those from China, it needs a longer winter's 
rest than is possible in most parts of the British Isles. 

The differences between this species and A. pindrow are 
indicated under the latter species, which, by some botanists, is 
united with A. spectabilis, but the two trees are distinct. 

The uses of the timber are identical with those of A . pindrow , 
which see. In some parts the wood is used extensively for tea 
boxes, and in Museum No. 3 at Kew, there is a sample of cone 
scales which are stated to be used as a dye. 

In the British Isles the tree appears to be even more tender 
than A. pindrow , although it is usually found at a higher eleva¬ 
tion, and it is only successful in the milder parts of the country. 
It is probable that a hardier type might be found if seeds could 
be collected from varying altitudes, kept separate, and tried in 
various parts of Britain. What is actually wanted is a type that 
remains dormant until late spring. 

For many years this tree was known as A. Webbiana , but 
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the International Rules and Regulations Governing Botanical 
Nomenclature, demand that it shall now be identified under the 
older name of A. spectabilis. 

Troup, Silviculture of Indian Trees, iii, 1142 (1921). 

Abies squamata Masters. 

Flaky Fir. 

A tree 50-120 ft. high in China, with shaggy, purplish-brown 
bark which exfoliates in thin papery layers like that of a birch, 
y oung shoots dark brown, hairy. Leaves dense, relatively short 
and broad, J-i in. long, curved, pointed or blunt at the apex; 
resin canals median. Cones oblong-ovoid, violet in colour, 
bracts exserted with recurved points which speedily break off. 

Young plants in cultivation have stout, conspicuously bright 
red, glabrous shoots, resinous buds, and crowded, stiff, widely 
spreading, sharply pointed leaves, with marginal resin canals. 

It is an alpine tree attaining a higher altitude than any other 
fir and forming forests in W. Szechuen at 12,000-14,000 ft. 
Introduced in 1910. 

Gard. Chron., May 12, 1906, p. 299; PL Wils., ii, 48 (1914). 

Abies sutchuenensis (Franchet) Rehder and Wilson. 1 

Sutchuen Fir. 

Abies Fargesii var. sutchuenensis Franchet. 2 

A species based on a plant collected by Purdom on the banks 
of Tow River, Western Kansu, and said to be characterized by 
its shining red or purplish-brown glabrous branchlets, medium- 
sized, symmetrical, scarcely resinous, violet-black cones, with 
shortly cuspidate obovate-cuneate bracts and by its ascending, 
stout, relatively short and broad leaves with a distinct yellowish 
petiole and median resin canals. It is said to be distinguished 
from A. Faxoniana by its glabrous shoots and scarcely resinous 
cones with non-exserted bracts. Young plants cultivated under 
this name at Messrs. Hilliers' nursery, Winchester, and else¬ 
where , have the shoots dark purplish brown on the lower side. 
Leaves ascending, with a V-shaped parting, dark green and 
grooved above, with two conspicuous white bands on the lower 
surface, tapering to a bifid apex; resin canals marginal. 

Franchet's variety sutchuenensis , based on a specimen from 
Chengkou Ting, is said to be distinguished from A . Fargesii by 
its leaves, which are obtuse, notched or acute on the same 
branch, and marked with white below. 

1 PI. Wils., ii, 48 (1914). 2 Journ. de Bot., xiii, 256 (1899). 
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Abies Veitchii Lindley. (Fig. 28.) 

Veitch's Silver Fir. 

Abies Eichleri Lauche; Picea Veitchii Murray; Pinus selenolepsis Parla- 
tore. Shirabe. 

A fir 60-70 or more ft. high in the Japanese forests, where it 
is generally of narrow, tapering, pyramidal habit, with a slender 
trunk and short slender branches. Bark smooth, pale grey or 
white with prominent resin blisters. Young shoots brown, more 
or less clothed with short down. Winter buds small, sub-globose, 
purplish, resinous. Leaves arranged very like those of A . Nord - 
manniana, but softer to the touch; those on the lower side of the 
shoot horizontal and spreading at right-angles to the shoot, those 
on the upper side shorter and pointing forwards but not pressed 
to the stem so much as in A. Nordmanniana] £-1 in. long and 
about A in. wide, flattened, gradually tapering to the base, apex 
truncate, notched; upper surface dark green, shining, grooved; 
lower surface with two conspicuously white broad bands of 
stomata; resin canals median. Cones cylindrical, 3 in. long, 
bluish-purple when growing, brown when ripe; scales small, 
| in wide and f in. long; bracts as long as the scales, slightly 
protruding and reflexed. Seed with a wing f in. long. 


Var. nikkoensis Mayr. 

This is said to differ from the type in its smaller cones (2 
in. long) with the points of the bracts projecting only slightly 
between the scales. 

Var. olivacea Shirasawa. 

Cones green when young, becoming grey-brown when 
mature. According to Wilson it grows with the typical form in 
Japan. 

A. Veitchii may be easily recognized by its small, resinous, 
purplish buds, truncate leaves very white beneath, and median 
resin canals. The characters by which it is known from A. 
Mariesii are mentioned under that species. 

It is a native of the mountains of Central Japan, at eleva¬ 
tions of 3,000-6,000 ft. and is the smallest of the Japanese firs. 
It was discovered on Mount Fujiyama by John Gould Veitch in 




Fig. 28. —ABIES CEPHALONICA and A. VEJTCH11. 


Abies cephalonica. — a , shoot; b , winter bud; c> under-side of shoot and leaves; d, 
of leaf showing marginal resin canals. A. Veitchii. — e> shoot; /, winter buds; g, 
side of shoot and leaves; h, section of leaf, showing median resin canals. 
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1861,' but was not, however, introduced into England until 
1879, when Maries sent seeds to Messrs. Veitch. 

The timber is not known in European markets and does not 
appear to be regarded as important in Japan, where the wood 
is largely used for pulp for the manufacture of paper. 1 2 

A. Veitchii thrives in the British Isles, where, in rich, moist 
soil in a pure atmosphere, it forms a slender, graceful pyra¬ 
midal tree with attractive foliage. 


Abies venusta (Douglas) K. Koch. (Fig. 29.) 

Santa Lucia Fir. 

Abies bracteata Nuttall; Picea bracteata Loudon; Pinus bracteata D. 
Don; Pinus venusta Douglas. Bristle-cone Fir; Fringed Spruce; Silver Fir. 

A handsome tree, attaining in California a height of 100-150 
ft. with a trunk g ft. in girth. Bark light reddish-brown, smooth, 
becoming slightly fissured in old trees. Branches short, closely- 
set, the lowest ones often sweeping the ground and forming 
a tree of pyramidal outline, abruptly tapering above into a 
narrow spire. Young shoots greenish, without hairs. Buds un¬ 
like those of any other fir, spindle-shaped, up to f in. long, made 
up of thin, light-brown, non-resinous scales. Leaves spreading 
horizontally into two opposite sets, those on the upper side of 
the shoot being slightly shorter and pointing forwards, often 
2 in. long, flattened, rigid, with long, spine-like, horny points, 
abruptly tapering at the base, upper surface dark green, slightly 
concave in the lower half, flat near the apex; lower surface with 
two white lines of stomata. Cones 3-4 in. long, 1^-2 in. broad, 
remarkable for the long protruding spines of the scale bracts," 
which are from 1-2 in. long and are generally tipped with 
globules of resin. Seeds dark reddish-brown, f in. long, with 
similar-coloured wings about £ in. long. 

This singular fir is one of the most beautiful of the genus, 
and at the same time one of the rarest. It occurs wild only in 
the Santa Lucia Mountains, Monterey County, California, 
where it grows in the moist bottoms of canons and on dry rocky 
summits at about 3,000 ft. elevation. 

A. venusta appears to have been first found by Coulter 
in 1831. The locality was afterwards visited by Douglas, 

1 Hortus Veitchii, 337 (1906). 

2 Forestry of Japan, 77 (1910), Bureau of Forestry, Tokyo. 
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Fic. 29 .—ABIES VENUSTA. 

a, part of spray from above; b, winter bud; c, leaf showing stomatal bands J^picd 
surface; d, leaf in section, showing marginal resin canals; e, cone-scale wi » 
bract, bearing a lump of resin; f, inner side of conc-scalc, showing two 
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Hartvveg, Lobb, and other botanical explorers, who procured 
seeds for European gardens. It was introduced to cultivation 
by Lobb when collecting for Messrs. Veitch in 1853. 

Wood not known in Britain. Hough 1 describes it as rather 
light and hard, coarse-grained with very fine medullary rays, 
colour pale yellowish-brown with little distinction between 
heartwood and sapwood. Even in America it is not used much 
owing to the difficulty of extraction, there being other useful 
timbers in more accessible places. 

The Santa Lucia Fir should be included in all collections 
in the milder parts of the country. In a state of nature it is 
found both on dry ridges and also in moist valleys. In the 
British Isles the best results may be looked for in places where 
both soil and atmospheric conditions are on the moist side. 
Soil, however, must not be waterlogged. 

Jepson, Silva of California, 124 (1910); Bot. Mag., t. 4740 (1S53). 

X Abies Vilmorinii Masters. 

Abies cephalonica x Pinsapo. 

An artificial hybrid raised in 1868 at Verrieres near Paris by 
M. de Vilmorin from a tree of A. Pinsapo, which he pollinated 
from a tree of A. cephalonica. Only one fertile seed was 
obtained, from which a seedling was raised and planted out the 
following year. In 1905 this had become a tree 50 ft. high by 
5 ft. in girth and had three main stems, one of which was sub¬ 
sequently broken in a storm. The tree resembles A. Pinsapo 
in its foliage except that the leaves are longer and less rigid and 
bear stomata on their lower surface only. Their radial arrange¬ 
ment is imperfect. The cones, which are produced in abund¬ 
ance, have longer bracts than A. Pinsapo. The seeds, which 
resemble those of A. cephalonica, are fertile, and a number of 
seedlings have been raised. Young plants of A. Vilmorinii from 
the original tree are occasionally met with in English collections. 

It is likely that A. cephalonica and A. Pinsapc cross readily 
when they grow together. 

Masters, Journ. Roy. Hort. Soc., xxvi, 109 (1901); Hortus Vilmormi- 
anus, 69, plate xii (1906). 

ACTINOSTROBUS Miquel. 

Two species of evergreen shrubs, allied to Callitris but 
differing in the shape of the cone-scales and by the cones being 

1 American Woods, x, 50. 
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surrounded at the base by closely pressed bracts. Leaves alter¬ 
nately three-ranked, needle-like, and J in. long on juvenile 
plants, scale-like, and about i in. long on older plants. Male 
and female flowers on the same bush; the former oblong, with 
the stamens in whorls of 3-6 vertical columns. Cones globose 
or ovoid; scales 6, woody, equal in size, surounding a central 
axis, each with 1-2 triangular, three-winged seeds at the base; 
the base of the cone surrounded by their closely pressed bracts. 
The name is taken from actin, ray, and strobus , cone or fruit, 
in reference to the cones being encircled by closely pressed 


bracts. 

Natives of W. Australia. 

Neither species is of any economic value. Cultivation in 
Britain, except in the mildest parts, is restricted to greenhouses. 
Cuttings of young shoots may be rooted in sandy soil in a close 
frame, as in Cupressus and Chamcecyparis. 


Actinostrobus acuminatus Parlatore. 

A smaller shrub than A. pyramidalis , with finer branchlets 
and smaller leaves. The specific difference is based on the 
stamens, which have a dorsal ridge and acuminate point, and 
on the cone, which has the top contracted into a neck, each 
valve terminating in a short spreading point. Under cultivation 

the two plants show little difference. 

Between Moore and Murchison Rivers. 


Actinostrobus pyramidalis Miqucl. 

Callitris Actinostrobus F. v. Mueller. 

A bush 4-8 ft. high, with erect, closely arranged branches 
divided into fine sprays. Shoots without down. Leaves scaie- 
like, closely pressed at the base, free at the apex. Cones ovo, 
about \ in. in diameter at the base and the same in heig 1 5 

6, triangular, pointed. „ anr i 

Found at King George’s Sound, Baxter to Swan River, a 

Murchison River, often inhabiting salt, sandy plains. 

Baker and Smith, Pines of Austr., 291-298 (1910)- 


AGATHIS (Lambert) Steudel. 

Kauri Pines. 

Dammara Rumphius. 

Tall, evergreen, resinous trees with massive, colurnnar 
trunks, natives of New Zealand, Australia, New 
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Fiji, Philippine Islands, and the Malay Peninsula. Bark thick, 
scaly, resinous, emitting a thick milky liquid when punctured 
which eventually solidifies and forms an incrustation on the 
bark or collects in masses beneath the trees. Branches 
horizontal, often in whorls on young trees, irregular on older 
trees, deciduous and leaving circular scars in. deep. Winter 
buds short, rounded, blunt, with a few closely pressed scales. 
Leaves spirally arranged on the main axis, opposite or alternate 
on lateral shoots; persisting many years, sometimes 15-20 years 
on the main stem; rose-coloured or reddish when young, dark 
green later, leathery, usually broad and flat with numerous fine 
parallel lines on the upper surface, varying in size and shape 
not only on the same tree but often on the same branch, 
narrowed at the base into a short, flat stalk, leaving after their 
fall rough, cushion-like scars as in Picea and Larix. Male and 
female flowers usually on the same tree. Male flowers in stiff, 
dense, cylindrical, solitary catkins from the leaf axils. Female 
flowers in round or broadly oblong cones. Cones globular or 
broadly oval, compact, symmetrical; scales fan-shaped, with a 
thickened margin overlapping a portion of the scales im¬ 
mediately above, falling as soon as the seeds are ripe. Seed 
solitary, with a well-developed wing on one side and a small 
process which occasionally develops into a second wing on the 
other. The name is from the Greek Agathis, a ball of thread, 
referring to the globular female inflorescence. 

The genus is closely allied to Araucaria, but may be distin¬ 
guished by the larger leaves and by the seed being free from the 
scale, not combined as in Araucaria. About sixteen species 
have been described, but some of these arc so much alike that 
they appear to be geographical forms of one variable species 
with A. alba as the type. 

The wood is of good quality, easily worked, and useful for 
all kinds of building purposes. 

All parts of the tree contains resin which exudes from wounds 
and accumulates on branches, trunks, and at the bases of trees. 
Large quantities of fossilized gum or resin from primaeval trees 
are found buried in the ground, sometimes at depths of 6-10 ft. 
This fossil resin is regarded as superior to the fresh gum. 
Gum-resin, known as Kauri gum, is an important article of 
commerce, its chief use being in the manufacture of varnishes 
and linoleum. 

The various species of Agathis are unsuitable for outdoor 
cultivation in Britain, but owing to the value of their timber they 
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should be protected and their cultivation extended in their 
native countries. They are propagated by seeds, but sprouts 
sometimes appear from the bases of growing and felled trees, 
which may be used as cuttings. Erect shoots from trees that 
have had the leading shoot removed may also be utilized as 
cuttings. 

Seward and Ford, “The Araucarie«e: Recent and Extinct" (Phil. 
Trans. Roy. Soc., Lond.), cxcviii, 304-411 (1906). 


Agathis alba (Rumphius) Warburg. 

Amboyna Pitch Tree. 

Agathis Beccarii Warburg; A. Dammara Richard; A. loranthifolia 
Salisbury; Dammara alba Rumphius. 

A tree 120 ft. high and 18 or more ft. in girth, with a pyra¬ 
midal crown of sub-pendent branches. Bark thick, resinous, 
reddish-grey. Young shoots light, dull green, angled. Terminal 
buds rounded, with a few closely pressed scales. Leaves persist¬ 
ing several years, dark green, leathery, 2 £-5 in. long, £-2 in¬ 
wide, often smaller on coning branches; broadly lance-shaped 
or ovate, marked with numerous longitudinal parallel lines, 
margins thickened and reflexed, apex usually blunt and 
rounded, occasionally short-pointed, stalks flattened, g 3 in# 
long. Male flowers in solitary catkins from the leaf axils, 2-3 
in. long, f-i in. wide. Female flowers in short, stalked cones. 
Mature cones round, or rather longer than wide, about 4 in - * n 
diameter; scales about 1 in. across, apex thickened and reflexed. 
Seeds £ in. long, £ in. wide, with a wing £ in. across. 

This species, which is closely related to A. Brow nit, wi y 
distributed in the Malayan and Polynesian region, an is 
type of several other forms, which, although sometimes gi ve 

specific rank, are really geographical types. 

Wood , from descriptions, seems to be very similar to tnat 

A. Brownii and to be useful for the same purposes. 

Dammar, copal, or resin, both fossil and recent, is o a * 
from the tree. Several samples of resin are to be seen in Museum 
No. 3 at Kew. They vary a good deal in colour and degree o 
transparency, and are named as follows: — 

Damar Merah\ light transparent brown, or dark brown, 
from ground lumps. A fossil type. 

Damar Batu or Puti; very pale and clean. 
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Damar Poeteh ; small lumps and fine resin collected from 
incisions made in the trunk. 

There is also a specimen of Pink or Rose Dammar from an 
unnamed species collected in Borneo, which probably belongs 
to one of the forms of A. alba. The resin in this case is reddish 
in colour. 

East Indian Dammar is obtained from Malacca, Borneo, 
Java, Sumatra, and the Moluccas. The spelling Damar or 
Dammar in connection with the resin appears to vary between 
different countries. 

Botanical Magazine, t. 5359 (1863). 


Agathis australis Salisbury. (Fig. 30.) 

Kauri Pine. 

Dammara australis Lambert. Cowdie Pine; Kauri; Black Kauri; 
New Zealand Kauri; Red Kauri; White Kauri; Dammar. 

A tree 80-120 ft. high, with a columnar trunk 8-12 ft. in 
diameter, or, occasionally, up to 150 ft. high with a diameter 
of 20-24 Bark thick, smooth, greyish, very resinous. 
Branches whorled or irregular, horizontal. Young shoots with¬ 
out down, glaucous. Winter buds compact, rounded, with 
tightly pressed scales. Leaves variable; on young trees spread¬ 
ing, wide apart, 1-3 in. long, in. wide, glaucous-green, 
narrowly lance-shaped, thick, leathery, short-stalked, opposite 
or sub-opposite on lateral branchlets; on old trees shorter, 
oblong, green, close-set, sometimes without stalks. Male and 
female flowers often on the same tree. Male catkins i-i£ in. 
long, i n - wide. Female flowers from the points of short 
shoots. Cone woody, egg-shaped or rounded, 2^-3 in. in 
diameter; scales about £ in. across. Seed with a well-developed 

wing. 

Distinguished from other species by its smaller and narrower 
leaves. 

A native of the northern part of the North Island of New 
Zealand, where it is regarded as one of the most important forest 
trees. Introduced to Europe in 1823. 

Wood yellowish-white to red and brown, sometimes mottled 
resinous, straight grained, of great strength, toughness, and 
durability, equal in quality to pitch pine. The following results 
of tests carried out on behalf of the Air Ministry are recorded in 
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a, spray with young male and female cone; b, young male cone; c, stamen from t ^, rcc 
aspects; d, winter buds; e, cone-scale with young seed; /, mature cone-scale, showing 
scar to which the seed was attached; g, seeds with either one or two wings. 
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the Catalogue of the Empire Timber Exhibition, London, 1920, 

p. 113: — 


Sample. 

a. 

b. 

c. 

d. 

Density—lb. per cu. ft. 

326 

30 6 

305 ; 

30-5 

Moisture, per cent 

156 

15-7 

152 , 

13-7 

Uniform Bending: 





Modulus of Elasticity / io 6 

1-595 

1-675 

1690 

1-527 

Elastic Limit .... 

6,860 

7.480 

7,170 

5.715 

Modulus of Rupture . . 

10,050 

9.400 

9.950 

7.900 

Tension : 





Modulus of Rupture in 
lb. per sq. in. 

16,400 

22,200 

18,350 

1 18,150 

1 15,430 

Compression: 

Modulus of Rupture in 





lb. per sq. in. . 1 

5.520 

5.850 

6,330 

6,660 

Moisture, per cent 

16-5 

15-3 

18 1 

— 

Obliquity of Grain : 





Radial Plane .... 

— 

— 

— 

1 in 17 

Tangential Plane . 

- 

— 

— -— 

Straight 


At a time when Kauri timber was plentiful Kirk 1 referred to 
four different grades in the following terms: — (1) Red Kauri, 
which is regarded as the best general building timber and suit¬ 
able for beams, joists, and heavy framework, but liable to cast 
and twist, shrinking longitudinally and transversely. (2) While 
Kauri , yellowish-white, straight-grained, very tough, bears a 
greater strain than red but is less durable, neither warps nor 
shrinks longitudinally if fairly seasoned before working up. A 
splendid timber for mouldings and joiners’ work, and largely 
used by boat-builders on account of its toughness and elasticity. 
(3) Black Kauri , deep brown in colour, very hard, dense, heavy, 
heavily charged with resin, difficult to work, has extreme dura¬ 
bility. (4) Soft Kauri , pale dun colour, straight-grained, rather 
soft, light specific gravity, never casts or twists or shrinks longi¬ 
tudinally when exposed to weather, sometimes marked with 
longitudinal streaks or veins. Excellent for joiners’ work and 
mouldings, but not for beams or heavy framing. In addition 
there are waved and mottled kinds of kauri in which the wood 
is beautifully figured. Such wood is used for panelling and 
furniture, and it takes a high polish. Kauri-wood is used for 
general building, flooring, all kinds of joinery and carpentry, 
bridges, wharves, mine-props, railway sleepers, shipbuilding, 

' Kirk, Forest Flora oj New Zealand, p. 145 (1889). 
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church furniture, cooperage, and many other purposes. The 

best timber is said to be obtained from trees felled during the 

dormant season. Sound timber excavated from bogs in the 

search for resin, has been cut into lumber and sent to this 
country as Swamp Kauri. 

Resin (copal) is obtained from all parts of the tree and large 
quantities of fossil resin (up to 15,000 tons) known as Kauri gum 
have been obtained annually from the sites of ancient Kauri 
forests. Much of it is used in the manufacture of paint, varnish, 
and linoleum. From the refuse of the resin motor spirit and 
turpentine are obtained. In Commerce Report, December 2nd, 
1920, p. 984, an account is given of the reclamation of fossil resin 
from the bogs of Auckland. It is stated that after the separation 
of the resin Kauri gum oil is obtained from the peat, which on 
distillation produces motor spirit and turpentine. 

A. australis has been over-cut in New Zealand, and the New 
Zealand Government has taken steps to protect the remaining 
forests and to ensure regeneration. A tree of such general use¬ 
fulness is worth all the attention that can be paid to it, and its 
cultivation should be greatly extended. 

In England A. australis can only be grown out of doors in 
the mildest parts of the country. A small plant was growing, 
a few years ago, in the famous gardens at Tresco Abbey in the 
Scilly Islands, and the species has been tried near Falmouth. 
In 1931 there was a tree 12 ft. high and 40 years old at Tregre- 
han, Cornwall. There is a specimen about 40 ft. high in the 
Temperate House at Kew which bears male and female flowers 
and matures its cones frequently. Its introduction probably 
dates back to 1838, for, according to Smith, Records of the 
Royal Botanic Gardens, Kew , 72 (1880), this species was 
included in an importation of New Zealand plants brought 
about through the instrumentality of Sir William Symonds, then 
Surveyor to the Navy. He was desirous of obtaining New 
Zealand timbers for the Navy and despatched the ship Buffalo 
to bring home a cargo, giving instructions to the officers to 
introduce young plants of the principal trees. Three Wardian 
cases of plants were brought, and amongst the occupants were 
Agathis australis, Dacrydium cupressinum , Podocarpus 
Totara, and Phyllocladus trichomanoides. The original intro¬ 
duction into Europe appears to have been in 1823. 

Cheeseman, 111 . New Zealand Flora, t. 184 (1Q14); Gardeners' Chronicle. 
xx, 5 2 5 (1883); Kauri Gum Industry in New Zeal., Bull. Imp. Inst., xx 
No - 3. 33i (1922). 
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Agathis borneensis Warburg. 

A large tree with stout branches terminated by rounded buds 
covered by a few large, closely-pressed scales. Leaves usually 
opposite and arranged in one plane by a basal twist of their 
flattened stalks; elliptic or oval, narrowing to each end, apex 
rounded, the base flattened into a stalk | in. long; the leaf- 
blade if-3! in. long, x V-It in. broad, leathery, dark green 
above, paler beneath, with well-marked longitudinal lines on 
each surface, margins recurved. Male catkins solitary in the 
leaf axils, on short stalks, to-^ in. long. Cones not seen. 

This plant was discovered by Dr. Beccari in Borneo between 
1865 and 1868. It appears to be closely allied to A. alba and 
may only be a geographical variety of that species. 

Warburg, Monsunia. I, 184, t. viii, f. D. (1900). 

Agathis Brownii (Lemaire) L. H. Bailey. 

Queensland Kauri. 

Agathis robusta F. Mueller; Dammara Brownii Lemaire; D. robusta 
C. Moore. Australian Kauri; Dundathu Pine. 

A tree 100 or more ft. high, with a long, straight, columnar 
trunk free from branches for the greater part of its height. 
Bark thick, brownish, resinous. Winter buds rounded, 
compact, with closely pressed scales. Leaves usually ovate, 
4-6 in. long, 1-2 in. wide, dark green, striated with parallel 
veins, margins thickened and recurved, apex long or short- 
pointed, rounded or blunt, stalks flattened, about £ in. long. 
Male catkins dense, cylindrical, 1-2 in. long. Cones ovoid or 
rounded, 4-5 in. long, and usually less than 4 in. in diameter; 
scales about 1 in. across, closely overlapping, thickened at the 
apex. Seeds oblong, flattened, about £ in. long with a well- 
developed wing on one side. 

Native of Queensland and Fraser Island. 

Wood brown or yellowish, short-grained, finishes well with 
a fine surface. Less useful for weight-bearing purposes than 
the New Zealand Kauri, but an excellent wood for joiners' 
work, indoor finish of houses, etc., as it takes paint and polish 
well. Queensland Kauri is an important timber, and the culti¬ 
vation of the tree in its native country should be encouraged 

by every possible means. The timber is not plentiful enough 
for export. 

Resin, both fresh and in a fossil state, is obtained from the 

tree and from the sites of old forests. Specimens at Kew are of 
a clear, pale brown colour. 
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Some interesting particulars respecting this tree are given 
by Boyd in The Queensland Agricultural Journal, ii, pp. 67-68. 
Steps were apparently taken in 1879 to protect both this tree and 
the hoop pine, (Araucaria Cunninghamii ), and regulations were 
issued prohibiting the cutting of any pine tree having a less 
diameter than 3 ft. Subsequent amended regulations author¬ 
ized the cutting of Kauri pine when 2 ft. in diameter and hoop 
pine at 21 in. in diameter at 5 ft. from the ground. The Queens¬ 
land Kauri pine is said to make little girth growth until the tree 
is above surrounding trees and a sapling 12 in. in diameter has 
usually completed its height growth. From this period yearly 
girth growth is rapid, usually 5-9 in. but sometimes as much 
as 12^ in. After a diameter of 40-50 in. has been gained growth 
slackens off. Mr. Boyd maintains that it is disastrous to cut 
Queensland Kauri pine under 3 ft. in diameter, and gives the 
following table showing yield at different girths: — 


Diameter 
• • 

Girth 

Side 

Will Yield Superficial 

in in. 

in in. 

of sq. in. 



ft. 

20 

60 

= 15 

p p 

p p 

1,124 

2 4 

72 

= 18 

p p 

p p 

1,620 

36 

108 

= 27 

p p 

p 9 

3.644 

48 

M 4 

= 36 

p p 

p 9 

6,480 

60 

180 

= 45 

p p 

p p 

10,124 

66 

198 

= 49-50 

p P 

P 9 

12,124 


He adds : “ It will thus be seen that a tree which at two feet 
diameter would yield 1,620 superficial feet of timber would, if 
allowed to grow five years longer, yield 3,644 feet, or, in other 
words, it would be worth double the money; and if allowed to 
grow for ten years, would yield exactly four times the amount 
of timber which a diameter of two feet would yield." 

There are several specimens of the species in the Temperate 
House at Kew. 

Baker and Smith, Pines of Australia, 376 (1910). 

Agathis celebica Warburg. 1 

A tree 120-160 ft. high, with a clean cylindrical trunk of half 
that height, indistinctly buttressed at the base. Leaves about 
3 in. long by 1 in. broad. Male catkins 1J-2 in. long, J—y in. 
wide. Cone , 3-3^ in. long and about 2i in. wide. Seed oblong 
with a broad flat wing. 

This species is a native of the Celebes, and as a good deal of 
fossil resin is said to be found in the Celebes it is presumably 
derived from past generations of this tree. 

1 Monsunia, 185 (1900). 
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Agathis flavescens Ridley. 

A tree 40 or more ft. high with a trunk 3 ft. in girth at 
the base. Young shoots yellowish. Leaves elliptical or obtuse, 
narrowing to the base, thick, leathery, yellowish-green, 2-2^ 
in. long, about J-i in. wide. Male catkins about 1-1J in. long, 
\ in. wide. Cones globose, 2.\ in. long, if in. wide; scales, if in. 
long, 1 in. wide. Seeds elliptical. 

This species is closely allied to A. regia, from which it differs 
in its smaller male catkins. Ridley says that it is quite distinct 
from A. alba. 

Native of the Malay Peninsula and collected by Ridley on 
the Padang of Gunong Tahan, at an altitude of 5,000 ft. On 
the open rocky plain it is said to be remarkable for its yellowish 
colour. In woods the foliage is green and the tree taller than 
40 ft. 

Kew Bulletin, No. 9, 332 (1914). 


Agathis lanceolata (Pancher) Warburg. 

Dammara lanceolata Pancher. 


A large tree with a clean bole, often rising to a height of 50 
ft. before branching. Crown irregular, dense, of a rich shade of 
green, with straight ascending branches. Bark reddish-brown, 
smooth, scaling off in thin flakes. Young shoots compressed or 
quadrangular, terminated by buds J in. in diameter, com¬ 
posed of numerous overlappping scales. Leaves large, opposite, 
ascending and overlapping, or spreading at right-angles, lance¬ 
shaped or narrowly oblong, with a short-pointed apex, and 
narrowing gradually at the base, if-5 in. long, ■£-§ in. wide, 
leathery, the surface marked with close longitudinal nerves, 
dark glossy green above, paler and duller below, margins 
thickened and recurved. Male catkins inserted above the leaf- 
axils in opposite pairs, cylindrical, about 1 in. long and ^ in. in 
diameter, on short, stout, woody stalks. Mature cones not 
known. 

A. lanceolata is closely allied to A. Moorei, from which it is 
distinguished by its narrower, longer, and relatively thicker 
leaves. It is only found upon serpentine formations. 

Sebert ( Notice sur les Bois de la Nouvelle Caledonie, 169, 
1874) records it as occurring in high forests from Yengu^ne to 
South Bay in New Caledonia, and states that one tree yielded 
19 cubic metres of timber. Compton states that it is the charac- 
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teristic tree of high forest on serpentine below 1,000 ft. altitude 
throughout the southern half of New Caledonia. 

Wood apparently similar in quality to that of A. Brownii. 
It is being exploited in various places, notably at the Baie des 
irogues. The seeds are edible and the tree also produces an 
immense quantity of a yellowish, translucent, fragrant resin. 


Agathis macrophylla (Lindley) Masters. 


A tree attaining a height of ioo ft., with wide-spreading 
branches. Young shoots stout, often quadrangular towards 
the points. Buds rounded. Leaves ovate or lance-shaped, 37 
in. long, f—2 in. wide, leathery, narrowing at the apex to a blunt 
point, and at the base to a short flattened stalk, margin recurved, 
the surface dark green above, paler beneath, marked by 
numerous parallel lines. Cones erect, up to 3^ in. long and 
2f—in. wide. 


Ihis species is a native of the Solomon Islands and of La 
Perouse Island, Polynesia. It was originally discovered bv 
Charles Moore the Australian botanist, and is allied to A. alba 
from which it differs in its larger leaves. 


Agathis Moorei (Lindley) Masters. 

Dammara Moorei Lindley. 

A tree 50-80 ft. high, of erect and graceful habit, with rather 
slender branches pendulous at the tips. Young shoots greenish. 
Winter buds short, rounded, covered by a few large, closely 
pressed scales. Leaves opposite or sub-opposite, lance-shaped 
to elliptical, up to 3J in. long and 1 in. wide (sometimes larger 
on vigorous shoots), ending in a blunt point, leathery, dark 
glossy green above, paler beneath, the surface marked with 
numerous parallel lines. Male catkins solitary, cylindrical, 
erect, -g- in. long, T % in. wide, borne in the leaf axils. Cones erect 
globose or pear-shaped, up to 5 in. long and 4^ in. wide, sym¬ 
metrical in outline. 

A. Moorei is found on the schistose and gneissic rocks in the 
northern half of New Caledonia at altitudes of 1,000-2,000 ft., 
and may be distinguished from the other species of that country 
by its narrower leaves. Compton says that it is apparently 
absent from serpentine soils. 

A specimen has been grown under this name for many years 
in the Temperate House at Kew. 

1 Compton, Journ. Linn. Soc., xlv, 430 (1922). 
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Agathis obtusa (Lindley) Morrison. 

Dammara obtusa Lindley. 

A large tree with affinities to A. australis. Leaves variable 
in size and shape, mostly oblong, up to 4 in. long, and in. 
wide, thick, leathery, dark glossy green, with a rounded or blunt 
apex. Cones oblong cylindrical, rounded at both ends, 3 in. 
long and if in. wide. Scales convex at the ends, nearly four 
times as long as broad, differing from the cone scales of A. 
australis by the more compact character of the apices. 

Although bearing affinities to A. australis it is distinguish¬ 
able by its larger leaves, the shape of the cones, and the charac¬ 
ter of the cone scales. It is a native of the New Hebrides and 
was originally found by Mr. C. Moore on the Island of Aniteura. 
The timber can be used for similar purposes to that of the New 
Zealand Kauri. 


Agathis ovata Warburg. 

Dammara ovata C. Moore. 

A tree seldom more than 30 ft. high. Bark rough, grey, 
deeply fissured. Young shoots alternate, opposite, or in whorls 
of 3-4, yellowish brown. Winter buds rounded, covered by 
four large, closely-pressed scales. Leaves spreading, opposite 
or sub-opposite, 3-4^ in. long, f-if in. wide (rarely i£ in. long 
and J in. wide), broadly lance-shaped or oblong-elliptical, thick, 
leathery, margins thickened and slightly recurved, apex 
rounded, the base contracted into a flattened stalk; dark green 
above, paler or glaucous beneath, marked on each surface by 
longitudinal, parallel lines. Cones elliptical, up to 4^- in. long 
and nearly 4 in. wide; scales flat, ij in. long, if-if in. broad, 
brown in colour, the outer margin slightly thickened. 

A native of New Caledonia where, according to Compton, 1 
it never enters into the composition of forests but is an inhabi¬ 
tant of the arid, exposed serpentine ridges and slopes in the south 
of the island, usually solitary, rarely forming a small local 
society, from sea-level to about 1,500 ft. altitude. The leaves on 
native trees are variable, more leathery than in the two wood¬ 
land species (^ 4 . lanceolata and A. Moorei), glaucous below 
especially when young, oblong-elliptical, not acute. The female 
cones are elliptical and smaller than those of A. lanceolata. 

This tree appears to have been confused with other species 

1 Journ. Linn. Soc. XLV, No. 304, 430 (1922). 
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by Bennett, who collected in New Caledonia, for he has recorded 

it as surpassing A. Brownii and A . Moorei both in size and in the 
value of the wood. 

A • ovata was discovered in New Caledonia by Charles 
Moore, and it has also been recorded from the Isle of Pines. 

Agathis Palmerstoni Ferdinand von Mueller. 1 

Northern Kauri Pine. 

A tall tree with a fine columnar trunk free from branches for 
the greater part of its height. Bark £ in. or more thick, resinous. 
Leaves usually lance-shaped, 2—4 in. long and £—£ in. wide but 
sometimes ovate and rather larger, deep green, apex blunt, base 
narrowed into a flat stalk about \ in. long. Male catkins solitary, 
cylindrical, about 1 in. long. Cone egg-shaped, up to 5J in. long 
and 4 in. wide; scales numerous, closely overlapping, about 1 
in. wide, thickened at the top. 

Distinguished from A. Brownii by its smaller and narrower 
leaves. 

It is found in the Mount Bartle Frere, Christie Palmerston, 
and Mulgrave River districts of Queensland and its uses are 
similar to those of A. Brownii, from which it is probably only 
geographically distinct. 

Agathis philippinensis Warburg. 

A tree 150-200 ft. high and 6-9 ft. in girth. Leaves up to 
3 in. long, ^-1 in. wide, oblong or slightly obovate, margins 
thickened and recurved, stalks about £ in. long, apex abruptly 
pointed or rounded. Male catkins 1-1J in. long. Cones rounded, 
3-4 in. across; scales fan-shaped, 1 in. wide. Seeds about f in. 
long, wing large, f in. across. 

Found in the Island of Paragua and in the province of 
Bataan, Luzon, up to an altitude of 1,700 ft. It is a source of 
resin and a good timber. 

Agathis regia Warburg. 2 

A species allied to A. alba. Leaves broadly lance-shaped, 
3-3J in. long, i£ in. wide, leathery, rounded at the apex, 
narrowed at the base into a flattened stalk, in. long, iV i n * 
wide. Male catkins i- in. long, & in. broad, Cone-scales about 

in. long and ii-ii in. broad with a thickened apex. 

1 Victorian Naturalist, June, 1891, 45, 46. 

2 Monsunia, i, 183, t. viii, f. B. (1900). 
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This plant differs from A. alba by its smaller male catkins, 
but is doubtfully distinct. 

It was discovered by Warburg on the small island Pulu 
Dekat near Batjan, one of the Moluccas. 

A. regia is said to yield the commercial Dammar radja, a 
hard resin or copal, that has long been exported from Batjan 
(Batchian). 


Agathis vitiensis (Seem.) Bentham and Hooker. 

Fijian Kauri Pine. 

Dakua Wood; Dakua Tree. 

A tree 50-60 or occasionally 100 ft. high, with a clean trunk 
60 ft. high and a girth of 23 ft. Bark whitish externally, reddish 
within, the outer bark peeling off in strands. Young shoots 
greenish, Terminal buds small, brown, rounded, with tightly - 
pressed scales. Leaves very variable in size and shape, narrowly 
or broadly ovate, 2-5 in. long, in. wide; leathery, dark 
glossy green above, paler and duller, or sometimes glaucous 
beneath, both surfaces marked by numerous parallel lines, 
narrowed at both ends, the apex blunt and rounded, the base 
ending in a flat stalk up to J in. long. Male catkins cylindrical, 
i-i£ in. long, £ in. wide, shortly stalked or sessile. Cone glau¬ 
cous, ovoid or rounded, the apex tapering abruptly, 4-5 in. long, 
about 4 in. wide; scales fan-shaped, 1-1-J in. across, thickened 
at the top. Seed about £ in. long, wing § in. long by | in. wide. 

Native of the Fiji Islands, where it is abundant in the islands 
of Vanua Levu and Viti Levu. Specimens were first collected 
in 1858 by Mr. Milne of H.M.S. Herald. 

Interesting descriptions of this tree and its uses are given by 
Seemann in his Flora Vitiensis and by Mr. John Horn in A Year 
in Fiji, pp. 70 and 116. Horn describes a remarkable tree he 
saw in Viti Levu which was nearly 100 ft. high; its trunk, when 
measured at 6 ft. above the ground, was found to be 25 ft. in 
girth. At about 20 ft. from the ground the trunk had been 
broken, and had divided into a number of upright growing 

shoots, each with the dimensions of a tree of more than medium 
size. 

The wood is said to be usually white, although sometimes 
red wood exists. It is known as Dakua wood and is used for 
masts, booms, and spars, for flooring houses, and for most of 
the uses to which pine is put in the northern hemisphere. Resin 
fossil and recent, is obtained, and it is used by the natives for 
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for use in varnishes, etc., whilst, in addition to pottery glazing, 
the natives use it for burning as torches, and a dye obtained 
from the smoke is used for dying native cloth black. The smoke 
dye mixed with red earth is also said to make a brown pigment, 
which, amongst other uses, is employed for tattooing women. 

A specimen of the tree may be seen in the Temperate House 
glazing pots, etc. Recent resin is white, fossil resin being 
yellowish or light brown and transparent. The resin is exported 
at Kew. 

Botanical Magazine, t. 8512 (1913). 

ARAUCARIA Jussieu. 

Evergreen trees confined to the southern hemisphere and 
occurring in S. America, Australia, New Guinea, New Cale¬ 
donia, the New Hebrides, and Norfolk Island. 

Young trees symmetrical, clothed with branches from base 
to summit; old trees with the trunks clear of branches for the 
greater part of their height, surmounted by flat, ragged heads. 
Bark resinous, thick on old trees, ridged with the bases of old 
leaves, or, in some species, rough and peeling off in papery 
scales. Branches horizontal, usually in whorls. Young shoots 
green, without down, some of the axillary shoots deciduous. 
Buds indistinct, enclosed by leaves. Leaves persisting for many 
years, spirally arranged, clasping the stem and overlapping, or 
thrown into two or more ranks by means of a basal twist; lance¬ 
shaped, flat, up to 2 in. long, leathery, sharp-pointed, or awl- 
shaped and four-angled or triangular, varying in size and shape 
on different parts of the same tree. Male and female flowers 
usually borne on different trees, but sometimes on different 
branches of the same tree. Male catkins dense, cylindrical, 
solitary or in clusters from the points of the branches, or from 
axillary buds, consisting of numerous spirally arranged 
stamens. Cones ripening in two or three years, globular or 
ovoid, with woody, closely overlapping scales which fall when 
the seeds are mature. Seeds one on each scale and adherent to 
it, winged on each edge in most species. Cotyledons usually two 
or four. (The name is taken from Arauco, a province of S. 
Chile, the native habitat of A. araucana.) 

The genus is naturally marked out into two sections, 
characterized as follows: — 

A. Colymbea.—Leaves flat, broad. Cones large. Cotyle¬ 
dons remain below ground in germination. Includes A. arau¬ 
cana , A. BidwilUi. A. angustifolia. 



ARAUCARIA 


191 

B. Eutassa.—Leaves awl-shaped, curved. Cones relatively 
small. Cotyledons pushed above ground in germination. In¬ 
cludes A. Balansce, A. Beccarii, A. Cunninghamii, A. colurn- 
naris, A. excelsa, A. Muelleri, A. Rulei. 

The genus Araucaria is closely allied to Agathis, but in the 
latter genus the seed has usually but one well-developed wing 
and is free from the scale. In Araucaria the seed is united to the 
scale, which is usually winged on the edges. 

Wood resinous, yellowish white, straight-grained, easily 
worked, and useful for the indoor finish of houses, furni¬ 
ture, carving, box-boards, the commoner kinds of joinery 
and carpentry, and for paper pulp. It is probable that 
S. America has the largest supply of timber for export, 
that produced in Australia being insufficient even for home 
needs. The seeds are edible, and several species produce 
useful resin. Only one species, A. araucana, is hardy 
and suitable for outdoor culture in Britain, but all the 
timber-producing species should be protected and their 
development encouraged in their native countries, for 
they produce the best soft-woods of their respective regions. 
The Araucarias are best propagated by seeds, although it is 
possible to increase them from cuttings. (See under A. excelsa.) 
They possess the power, to a remarkable degree, of renewing 
the leading shoot in case of injury. After a leading shoot has 
been broken or cut off a number of young, erect shoots appear 

from below the wound; such shoots will make very good 
cuttings. 

The Araucariece, Recent and Extinct. A. C. Seward, F.R.S.. and 
Sibille O. Ford. Philosophical Transactions of the Royal Society ol 
London, vol. cxcviii, 304-411 (1906). 

Araucaria angustifolia (Bertoloni) O. Kuntze. 

Candelabra Tree. 

Araucaria brasiliana A. Richard; A. brasiliensis A. Richard; Colymbea 
angustifolia Bertoloni; C. brasiliensis Carriere. Parana Pine; Parana Wood. 

A tree ioo or more ft. high with a tall, straight trunk 
terminated by a flat head of gaunt, horizontal branches with the 
branchlets in terminal tufts. Branches usually arranged in 
whorls of 4-8. Leaves green or glaucous, lance-shaped on 
sterile branches i£- 2£ in. long and up to £ in. wide, sometimes 
appearing as if in pairs; on fertile branches shorter, more 
densely and spirally arranged; in each case long-pointed stiff 
leathery, with stomata well developed on the under-surface* 
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Male catkins dense, 3-4 in. long, £-£ in. wide from the leaf axils 
of short shoots. Cones broader than long, 5 in. high and 6£ in. 
in diameter, narrowed from the middle upwards; scales 
terminated by stiff, recurved appendages. Seeds bright brown, 
up to 2 in. long, f in. wide and | in. thick. 

Var. Saviana (Parlatore) Dallimore. 

A. Saviana Parlatore. 

Differs from the type by its narrower, glaucous leaves. 

A. angustifoha is allied to A. araucana, but is readily dis¬ 
tinguished by its softer and more loosely arranged leaves. 

It is a native of the mountains of Brazil and the Argentine. 
The wood is yellowish, soft, straight-grained, and suitable for 
building work, box-making, paper pulp, etc. The supply will 
probably not exceed the demand in S. America. A. angustifolia 
cannot be grown out-of-doors in the British Isles except in the 
mildest places, and even then it is not very successful. It would 
probably give good results in selected places in S. Africa. 

Martius, Flora BrasilLensis, t. iio-m-112 (1863). 

Araucaria araucana (Molina) K. Koch. 

Chile Pine or Monkey Puzzle. 

Araucaria chilensis Mirbel; A. Dombeyi A. Richard; A. imbricata 
Pa von; Abies araucana Poiret; A. Columbaria Desfontaines; Colymbea 
(Columbea) quadrifida Salisbury; Dombeya araucaria Raeuschel; D. 
chilensis Lamarck; Pinus araucana Molina. 

A tree 50-150 ft. high, with a trunk 3-5 ft. in diameter, 
showing little taper. Branches horizontal, usually in distinct 
whorls, lateral branches horizontal or pendulous, deciduous 
after several years. Bark about f in. thick, resinous, sometimes 
showing shallow, circular undulations. Leaves of one kind, 
spirally arranged, green for 10-15 years, but often remaining 
for many years longer after turning brown, crowded, over¬ 
lapping, leathery, dark glossy green, margins thickened, apex 
a sharp prickle, the surfaces marked with longitudinal lines, 
stomata on both surfaces. Male and female flowers usually on 
different trees, but occasionally on the same tree. Male catkins 
axillary, solitary or in clusters, erect, 3-5 in. long, about 2 in- 
wide, outline irregular with the long, sharp-pointed, and 
recurved appendages of the scales often persisting for a long 
while after shedding their pollen. Cones globular, brown when 
ripe, 4-7 in. long, 3-5 in. in diameter, taking 2-3 years to 
mature, falling to pieces as soon as the seeds ripen. Seeds i-ii 
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in. long, about \ in. thick, bright brown, wingless, or with 
ridges on the edges suggesting rudimentary wings, each one 
bearing a long, triangular, stiff, recurved appendage at the 
apex. 


Var. angustifolia Dallimore. 

I have decided to give this name to a distinct form that 
is often seen in cultivation. It is distinguished from the type by 
its longer and more slender branchlets and narrower and thinner 
leaves. 

Var. aurea Hort. 

Leaves golden in colour. This is rarely seen in cultivation 
and it may be the same variety as that recorded by Gordon in 
1858 as var. variegata . 1 He described it as a very striking 
variety with pale, straw-coloured leaves, and occasionally the 
young shoots intermixed with the ordinary deep-shining green 
ones. He added the information that it originated in Mr. Glen- 
dinning’s Nursery at Turnham Green, and was quite unique. 

The Chile pine may be distinguished by its stiff, rigid, 
spirally arranged leaves. 

It is found in Chile, Tierra del Fuego, and N. Patagonia. 
In the Botany Reports of the Princetown University Expedi¬ 
tions, 1896-1899, it is referred to as follows: “ Araucaria 
imbricata [ araucana ] forests are met with within the coast 
Cordillera up to a height of about 1,500 m. and in the Cordillera 
up to 1,800 m. In S. Chile to the south of 30° 30' lat.; N. Pata¬ 
gonia to 45 0 30' lat. principally on the eastern slopes of the 
Cordillera also along the uppermost rivers forming gallery 
forest. It is also distributed on the west side of the Cordillera, 
viz. in the uppermost section of the evergreen forest It was 
discovered about 1780 and was introduced fifteen years later by 
Archibald Menzies, who visited the coast of Chile at that time 
with Captain Vancouver. Menzies brought home living plants 
which he had raised on board ship, and one of them was sent 
to Kew, where it was eventually planted near the herbaceous 
border on the west side of the present T-range of glass houses. 
For a number of years it was carefully covered during winter to 
protect it from cold. Eventually it died in 1892, at the age of 
nearly 100 years. 

The species did not become common in cultivation until 

1 George Gordon, The Pinetum, p. 26 (1858). 


O 
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William Lobb sent home a good supply of seed in 1844, which 
produced many of the largest trees now growing in England 
and Wales. 

The wood is yellowish, straight-grained, and easily worked. 
Knots, when present, are dark brown, firmly fixed and afford 
a striking contrast to the rest of the wood. It is used for building 
purposes, masts, the indoor finish of houses, boxes, paper pulp, 
and most of the purposes for which pine is employed in the 
northern hemisphere. Timber produced in this country is of 
moderately good quality, although usually knotty. If obtain¬ 
able in quantity it would doubtless realize about the same price 
as Scots pine. In S. America the wood is of considerable com¬ 
mercial importance, although it is scarcely known on the 
European market. The seeds are an important article of food in 
Chile. 

Araucaria araucana is one of the most remarkable trees that 
has been introduced to Britain, for besides being the only hardy 
Araucaria , it is one of the few S. American trees that are hardy 
in Britain. For many years after its introduction it attracted a 
good deal of attention and small trees were sold for as much as 
ten guineas each. It was for several years one of the most 
treasured occupants of our gardens, and became so popular that 
it was not only over-planted but planted in positions for which 
it was totally unsuitable, giving a most incongruous effect. Not 
many years ago a few trees were growing on the summit of Leith 
Hill in Surrey, where, amidst purely British vegetation, they 
struck a most discordant note. For many years it has appealed 
to dwellers in Suburbia where owners of small gardens have 
made it the centre of attraction. Needless to add it is a most 
unsuitable tree for such gardens. It is essentially a tree for 
scientific collections and for out of the way parts of gardens 
where it will not clash with trees of less formal habit. When 
planted in parks it should be grouped, and not be mixed indis¬ 
criminately with British types and others that harmonize wit 
British trees. Should it ever be grown as a forest tree in this 
country it would need to be given well chosen places. 

The Chile pine grows best where both soil and climatic c £ n " 
ditions are on the moist side. When planted in loamy soil t a 
never becomes water-logged, it grows freely and retains 1 s 
branches from the ground-line for fifty or more years. On dry, 
shallow, or gravelly soil, however, or in a smoke-laden atmos¬ 
phere, it loses its lower branches early in life and becomes 
ragged and unkempt. If branches that are declining in hea 
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are cut off about half an inch from the trunk, young shoots are 
sometimes produced from the stumps. Although it is usual to 
propagate the tree from seeds, cuttings of erect shoots from 
headed-back trees can be rooted. Cultivated trees vary a good 
deal in habit, the lateral branches of some being very stiff and 
rigid, whereas those of others are slender, pendulous, and bear 
smaller and thinner leaves, as instanced in the variety angus- 
tifolia. The difference in habit has been suggested as a guide to 
sex, but the idea is without foundation. 

At one period A. araucana was used as an avenue tree but 
for such a purpose it has a very artificial effect and fortunately 
it has been displaced in modern landscape work by more suit¬ 
able trees. A good deal of seed is ripened most years by both 
isolated trees and by those growing in groups and avenues, and 
where conditions are favourable some natural regeneration 
takes place. In the National Pinetum at Bedgebury a number 
of naturally regenerated young trees have appeared quite a 
quarter of a mile from the nearest seeding trees. Seeds seem to 
have been carried by birds. As a guide to hardiness, after 47 
degrees of frost had been recorded at Bedgebury in January 
1940, a large tree growing near the thermometer was uninjured, 
but a number of young trees 6 ft. high were killed to the ground 
line. Later they produced coppice shoots from below the 
ground. 

The common name of Monkey Puzzle is said to have 
originated in Cornwall and not to be of S. American origin. On 
an occasion when the proud possessor of a young tree was 
showing it to friends a remark was passed to the effect that “ it 
would puzzle a monkey to climb the tree ’', and the owner forth¬ 
with adopted the name of monkey puzzle which still remains. 

Elwes and Henry, Trees of Great Britain and Ireland, i, 44 (1906). 


Araucaria Balansae Brongniart and Grisebach. 

A. elegans Hort. 

A tree 45-60 ft. high, with horizontal branches and long, 
slender, pendent branchlets. Leaves small, uniform in size, 
densely crowded on the branchlets and lasting many years; 
about £ in. long, almost as wide at the base, curving inwards 
and appearing to clasp the stem, stomata on the inner surface. 
Male catkins 2-3 in. long, f—1 in. wide. Cones oval, terminating 
short shoots, 2^-3 in. long by 2-2^ in. wide, the scales ending in 
stiff, lance-shaped bristles £ in long. 
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A species allied to A. columnaris, but distinguished by its 
smaller leaves and more slender growth. 

Native of New Caledonia. 

A. Balansce does not appear to be of any economic import¬ 
ance, but it is grown in greenhouses in Europe on account of its 
decorative character, and may be seen in the Temperate House 
at Kew. 

L'Illustration Horticole, xxii, 26, t. 197. 

Araucaria Beccarii Warburg. 1 

Araucaria Cunninghamii Becarri [not Sweet]; A. Cunninghamii var. 
papuana Laut. 

A handsome tree, 70-80 ft. high in New Guinea, allied to 
A Cunninghamii but differing in its less symmetrical branching 
and the absence of the candelabra-like habit peculiar to A.Cun¬ 
ninghamii. The leaves of mature trees are about | in. long, and 
about to in. wide at the base, the apex sharp-pointed and 
reflexed. The cones are said to be much larger than those of 
A. Cunninghamii and the cone-scales longer, with a narrower 
base and more pointed apex. 

Found on the Arfak Mountains in N. W. Dutch New Guinea. 


Araucaria Bidwillii Hooker (Fig. 31.) 

Bunya-Bunya. 

A tree up to 150 ft. high, with a trunk 3-4 ft. in diameter. 
Young trees pyramidal, symmetrical, and densely branched. 
Lateral branchlets long and pendent. Bark thick, resinous, 
outer bark scaling off in thin layers. Young shoots green. 
Leaves spirally arranged, overlapping, those of sterile shoots 
lance-shaped, up to 2 in. long and A—Ar in. wide, dark green, 
stiff, margins entire, apex narrowing into a long, stiff point; on 
fertile shoots and on the higher branches shorter, stiffer, in¬ 
curved, more closely arranged, often less than 1 in. long. In 
both cases stomata are present in regular lines on the under¬ 
surface and in irregular lines above. Male and female flowers 
are usually on different trees, occasionally on the same tree. 
Male catkins up to 6-7 in. long, and \ in. wide, produced near 
the points of the branches on the upper parts of the tree. Cones 
erect, borne on the higher branches, elliptical or globular, up 
to 12 in. long, 9 in. wide, and sometimes 10 lb. in weight, con¬ 
taining up to 150 seeds; scales numerous, 4 in. long, 3 in. wide, 

1 Monsunia , i, 187 (1900); Gibbs, Phytogeogr. and FI. of the Arfak 
Mountains , 83 (1917)- 
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the apex drawn out into a long, recurved point. Seed large, 
pear-shaped, 2-2 £ in. long, and over 1 in. wide in the widest 
part, maturing the third year, wings rudimentary. 

A. Bidwillii more closely resembles the S. American species 
than the other species from Australasia. It differs from A. arau- 
cana in its less rigid leaves and by the looser arrangement of 
the foliage on the sterile branches. 

It is a native of the Coast District of Queensland and was 
brought to notice in 1838 by Mr. Andrew Petrie, Superintendent 
of Government Works at Moreton Bay. He gave specimens to 
Mr. J. S. Bid will, who brought them to Kew, where they were 
described by Sir W. J. Hooker in 1843. 

Wood creamy-white, easily worked, straight-grained, and 
suitable for the same purposes as the wood of A. Cumiinghamii , 
which see. Owing to the food value of the seeds, the wood is 
not cut so extensively as it would otherwise be. The aborigines 
depend largely upon the nuts for food, and, when ripe, they 
travel long distances to the groves or forests for the purpose of 
collecting and feeding upon the nuts. To protect the trees for 
the natives, the Government has placed restrictions upon felling, 
and a tract of hilly country, eighty miles long and forty miles 
wide, where the trees are plentiful, has been reserved for the 
natives, who apportion the trees amongst themselves. Each 
tribe has its own trees, which are again divided amongst 
families, the trees being thus handed down from generation to 
generation. Ripe seeds are produced each year, but a full crop 
is only obtained every third year. The seeds are said to be very 
fattening. 

As a cultivated tree in tropical and sub-tropical countries, 
A. Bidwillii has given excellent results, but it has been planted 
chiefly for decorative purposes. It should, however, be grown 
under forest conditions in countries where soft-woods are in 
demand and the true pines do not thrive, for it is of rapid growth 
and does not appear to be seriously injured by insect pests. 
Moist but well-drained loamy soil suits it. In Australia there 
is reason for its extended cultivation. Two fine specimens, each 
50 or more ft. high, from which the heads have been removed 
on several occasions, have been growing in the Temperate 
House at Kew for 80 or more years. One of them has 
occasionally produced cones since 1873, but the seeds are not 
fertile. 

Baker and Smith, The Pines of Australia, pp. 360-370 (1910); W. T. 
Hooker, Lond. Journ. Bot., t. xviii. ’ - * 



PINACE.E 



Araucaria columnaris (Forster) Hooker. 

Araucaria Cookii R. Brown; Cupressus columnaris Forster. 

A tree up to 200 ft. high, with the peculiar habit of shedding 
its lower branches and replacing them by short shoots from 
adventitious buds, producing the effect of a dense green column 
which suddenly widens out within a short distance of the apex. 
Branches horizontal, lateral branchlets long, slender, whip-like. 
Outer bark shredding off in thin papery layers. Leaves on 
juvenile shoots triangular or lance-shaped, up to \ in. long, 
pointed; on older shoots broadly ovate, ft— \ in. long, £ in. wide, 
rigid, closely overlapping and curving inwards, the whole 
suggesting a neatly plaited cord. Male catkins 1-2^ in. long, 
£-£ in. wide, set in a cup-like arrangement of leaves. Cone 
elliptical, up to 6 in. long and 4% in. wide, teasel-like when 
partly developed owing to the scale appendages; scales about 

in. across, with a central seed margined by well-developed 
wings, each £ in. wide; terminal spine about ^ in. long. The 
following varieties have been recorded: — 

Var. aurea Hort. 

Foliage golden. 


Var. luxurians Hort. 

More vigorous than the type, foliage more compact and 
even. 


Var. rigida Hort. 

Leaves stiffer and more rigid than in the type. 

A. columnaris is allied to A. excelsa, but differs in its more 
compact foliage and less plumose habit. It is a native of New 
Caledonia, Polynesia, and the Isle of Pines, and was discovered 
in the latter island by Captain Cook during his second voyage 
in the Pacific. Travellers describe it as a conifer of most 
remarkable habit; the trees when seen at a distance are said 

to resemble columns of basalt. 

The wood is similar to that of A. Cunninghamii , but is of no 

commercial value outside its native country. 

A. columnaris is sometimes grown for decorative purposes 
in warm temperate and sub-tropical countries, but it is a less 
desirable tree for such work than A. excelsa. 

Botanical Magazine , t. 4635; Gardeners' Chronicle, 1877, pp. 86 87, 
with figures. 
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Araucaria Cunninghamii Sweet. 

Moreton Bay Pine. 

Colonial Pine; Hoop Pine; Richmond River Pine; White Pine. 

A tree 150 ft. or occasionally 200 ft. high, with a girth up to 
12 ft. Branches long, with the branchlets concentrated in dense 
tufts near the point. Bark rough, in horizontal hoops or bands, 
peeling off in thin layers. Leaves of two kinds, those on young 
trees and lateral branches spirally arranged, usually lance¬ 
shaped or triangular, -J— § in. long, straight, spreading, sharp- 
pointed, margins entire, green or glaucous; on old trees and 
coning branches, shorter, crowded, overlapping, incurved, 
short-pointed; stomata on both surfaces in each case. Male 
catkins 2-3 in. long. Cones ovoid, symmetrical, about 4 in. 
long by 3 in. wide, teasel-like when young by reason of the 
protruding stiff, recurved scale-points; scales broadly cuneate, 
with a long, awn-like, reflexed apex. Seed with a narrow mem¬ 
branous wing on each side. 


Var. glauca (Loddiges) Antoine. 

This is distinguished by its silvery or glaucous foliage. 

A. Cunninghamii is found in the North Coast District of 
New South Wales, the South Coast District of Queensland, and 
in the Arfak Mountains, Dutch N.W. New Guinea, and is dis¬ 
tinguished from other species by its tufted branches and the 
hoop-like arrangement of the bark. 

Wood white or cream-coloured, easily worked, straight¬ 
grained, and obtainable in large, clean planks. It is employed 
for the indoor finish of houses, furniture, general house-fittings, 
kitchen tables, for carving, boxwood, and sometimes for out¬ 
side work. The supply does not appear to be equal to the home 
demand, for it is extensively sought after for boxes for dairy 
and other produce. Resin is obtained from the tree, but it does 
not appear to have any considerable commercial importance. 

There are good reasons why its cultivation should be con¬ 
siderably extended in Australia, and also in S. Africa, where it 
has met with a great measure of success. In Australia the best 
trees are said to be found along the watercourses, but the most 
serviceable timber is produced by trees on drier ridges. The 
wood of fallen trees is said to decay quickly, leaving the cylinder 
of bark intact. A tree over 50 ft. high may be seen in the 



Fig. 31. ARAUCARIA EXCELSA, A. BIDWILLII . 

Araucaria excelsa. — a, branchlet with spreading juvenile foliage; b, branchlet with close 
mature foliage; c t mature type of foliage. A. Bidu/illii. — d, end of branchlet; e, see 

united to cone-scale. 
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Temperate House at Kew; the tufted habit of the branches has 
been more highly developed by necessary pruning. 

Baker and Smith, Pities of Australia, 318 (1910). 

Araucaria excelsa R. Brown (Fig. 31.) 

Norfolk Island Pine. 

A very beautiful tree, 150-200 ft. high, with a trunk 5-7 ft. 
in diameter. Main branches horizontal, in regular whorls, 
lateral branchlets horizontal or pendent. Outer bark peeling 
off in thin flakes. Leaves of two kinds, those on juvenile or 
lateral branchlets soft, awl-like, incurved, bright green, up to 
in. long; those of older and fertile shoots dense, overlapping, 
broadly ovate, up to \ in. long and in. wide at the base, 
with an incurved horny point, the whole leaf system coarser 
than in A. columnaris. Cones often broader than long, 3-4 in. 
by 3^-4^ in. Seeds i-i£ in. long and £ in. wide, exclusive of 
well-developed wings, the apex of each scale being a soft, flat, 
triangular spine f-J in. long and less than £ in. wide at the base. 

Several forms have been given varietal names, but they do 
not appear to be very distinct. 

Var. albo-spica Masters. 

Leaves and shoots silver-variegated. 

Var. gracilis Hort. 

More compact than the type; a cultivated variety often 
utilized as a pot plant. 

Var. Leopoldii Hort. 

Foliage compact, glaucous green. 

Var. Muelleri Hort. 

A free-growing, vigorous plant. 

Var. “ Silver Star ” Hort. 

Tips of shoots silvery. 

Var. virgata Hort. 

Shoots long and whip-like. 

A. excelsa is most nearly allied to A. columnaris , from 
which it differs in its more plumose habit and coarser foliage. 

It is confined to Norfolk Island, where it is perhaps the most 
characteristic tree. 
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Owing to the limited supply, very little value is attached to 
the timber. The wood is, however, equal in quality to that of 
other Araucarias and the tree has been planted rather exten¬ 
sively in S. Africa and other sub-tropical countries, where it 
may become of some importance as a timber-producer. It is 
very popular as an ornamental tree in the Mediterranean region, 
the Azores and other countries with a similar climate. It is not 
hardy in Britain but is used extensively as a pot plant for green¬ 
house and room decoration. The plant or its varieties is also 
grown in large numbers in Belgium and other European coun¬ 
tries. For pot culture it is usually increased by cuttings made 
from erect shoots from cut-back plants. Little artificial heat is 
required, but plants should not be exposed to frosts. Trees are 
occasionally seen out of doors in Cornish gardens. A. excelsa 
was introduced to England in 1793. 

Flore des Sevres, 2304-5 (1877). 

Araucaria Muelleri Brongniart and Grisebach. 

A rare tree, which appears to form a connecting link between 
the two groups, for it has some of the characters of each. Leaves 
thick, leathery, i-ij in. long, § in. wide, ovate, closely over¬ 
lapping as in A. araucana, sharp-pointed, with stomata on each 
surface. Male catkins terminal, up to 10 in. long and in. 
wide. Cone ovoid, 4^-6 in. long and 3^—4 i n - wide, resembling 
a small cone of A. araucana , the base closely clasped with 
leaves. Seeds about 1 in. long and ^'in. wide, with narrow, 
flimsy wings. 

A. Muelleri appears to be most closely related to A . Rulei, 
from which it may be distinguished by larger and coarser 
leaves. From A. araucana it is separated by shorter leaves and 
longer male catkins. 

It is a native of New Caledonia and has no economic impor - 
ance. 

U Illustration Horticole, xxix, 449. 

Araucaria Rulei Ferdinand von Mueller. 

A. Niepratschki Baumann ex. Pynaert; A. Van Gaertii Hort. 

A tree 50 ft. high, clothed with branches spreading on all 
sides of the trunk to a distance of 15 ft- Branchlets pendu ous, 
tail-like, up to i£ in. in diameter. Leaves dark green, glossy, 
incurved, closely overlapping and clasping the stem; stiff, ax , 
leathery, very variable in length, on different plants, often £-1 
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PLATE XII. 


Photo, hu n A. Molby. 

Lawson Cypress (ChanuBcyparis Lawsoniana) at Westonbirt, 


Gloucester. 
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in. long, in. wide at the base, short-pointed at the apex, 
stomata very minute, on the upper surface only. Male catkins 
terminal, 2 in. long, 1 in. wide. Cones similar to those of A. 
colnmnaris , apex of scale terminated by a spine-like growth £ 
in. long. Seeds about \ in. long and tV in. wide, wings narrow. 

Var. Goldieana (T. Moore) Masters. 

This differs from the type by its smaller leaves and neater 
habit. 

Var. intermedia. 

Intermediate in foliage between A. Rulei and A. Columbians. 


A. Rulei is closely allied to A. colnmnaris but is easily dis¬ 
tinguished by its larger and stiffer leaves. The varieties 
Goldieana and intermedia appear to connect the two. The 
species is very variable, and whilst it has affinities with A. 
colnmnaris and A. Balansce at one extreme, it bears a likeness to 
A. araucana at the other. In Museum 3 at Kew is a branch 
specimen collected in New Caledonia which very strongly 
resembles A . araucana. The leaves are thick, leathery, ij in. 
long and £ in. wide; the margins are, however, more incurved 
than those of the S. American tree. 

This species was discovered by Mr. W. Duncan, botanical 
collector to Mr. John Rule of Melbourne, near the summit of a 
lofty volcano on an island near New Caledonia where it is 
exposed to the violent hurricanes which sweep over the country. 
It grows in rocky debris which becomes very dry and hard in 
summer and is deluged with rain in winter. So inhospitable is 
the land that not a blade of grass or other sign of vegetation 
exists for hundreds of feet below. The whole group of trees in 
the locality is limited to a radius of half a mile. There is a 
specimen in the Temperate House at Kew. It is probable that 
the plant may be hardy in Cornwall, but it is so scarce in cultiva¬ 
tion that few, if any, experiments in outdoor culture appear to 
have been made. 

The Agricultural Gazette of New South Wales, xviii, 905 (1907). 


ATHROTAXIS Don. 

Tasmanian Cedars. 

Evergreen trees, natives of Tasmania, belonging to the 
group Taxodinece of Pinacece. Bark slightly furrowed, fibrous 
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Branches small, rather dense, irregularly disposed. Branchlets 
spreading, the ultimate divisions deciduous as in Cryptomeria. 
The leaves of fallen trees are said to remain green for eighteen 
months. 1 Buds hidden by leaves. Leaves small, spirally 
arranged, crowded and overlapping, uniform in size and shape. 
Male and female flowers stalkless, borne on the same tree. 
Male flowers solitary and catkin-like from the points of the 
shoots with spirally arranged, crowded stamens. Female 
flowers solitary and terminal, with 12—25 spirally arranged 
scales, each bearing 3-6 pendulous ovules. Cones maturing 
the first season, resembling those of Cryptomeria japonica ; 
scales woody, wedge-shaped at the base, spreading horizontally, 
with a triangular, spine-like process near the apex. Seeds small, 
thin, oblong, with two narrow wings, rather similar to those of 
Sequoia. The name is derived from the Greek athros, crowded 
together, and taxis, arrangement, in reference to the disposition 
of the cone scales. 

Wood pale red when newly cut, becoming lighter on 
exposure; open and straight-grained, light in weight, easily 
worked, and in good repute in Tasmania for cabinet-work, 
coach-building, and the internal finish of houses. 

The trees are prominent figures amongst the scrub vegeta¬ 
tion of the mountains and thrive on rocky ground. In a young 
state they are regular in outline, but old trees are gaunt with 
ill-shapen heads. They succeed out of doors in light, loamy 
soil, moderately free from lime in the moister and milder parts 
of Britain, and a specimen of A. laxifolia 8 ft. high has been 
noted as far north as Durris near Aberdeen. At Scorrier, Corn¬ 
wall it has reached a height of 46 ft. Propagation is usually by 
seeds or cuttings, but they have also been grafted upon stocks 
of Cryptomeria japonica. Cuttings should be inserted in sandy 
soil in a close, slightly warm frame, during late spring or early 
summer. 


Key to Athrotaxis. 

A. Leaves closely appressed without stomata on ventral surface, 
scale-like obtuse at apex, about \ in. long, margin translucent. 

A. cupressoides 

AA. Leaves not appressed, margin entire with two stomatic bands on 
the ventral surface. 

B. Leaves somewhat spreading, J- in. long, incurved at the acute 
apex. Margin opaque . . . • .A. selaginoid.es 

BB. Leaves slightly spreading, 4 —£ in. long, obtuse or acute; margin 
translucent .. A. laxifolia 

1 Baker and Smith, Pines of Australia , 306 (1910). 
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Athrotaxis cupressoides Don. 1 (Fig. 32.) 

Athrotaxis irabricata Maule; Cunninghamia cupressoides Zuccarini. 

A tree 20—40 ft. high, with a girth of 3~5 ft* Leaves very 



LAX1FOLIA 


MG. 7,2.—A lHKOl AXIS CUPRESSOIDES A 

Athrotaxis cupressoides .—a, spray with an expanded female cone m H 
h, end of branchlet; r, cone-scale with one seed attached- d seed A Inriini; ° COnes; 
with expanded female cone; /, end of branehlet, show ng bands of lit™', *«*"* 

*■ *“* of leaf ; h. eonc-scale with a seed Laehed“ed ^ 


small, scarcely i in. long, pressed close to the stem and closely 
overlapping, thick in texture, apex blunt. Cones spherical 

1 Trans. Linn. Soc. xviii, 173, t . 13, f. 2 (l g 4l) 
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in. in diameter; scales woody, base wedge-shaped, apex 
rounded with a short, spine-like process on the outer side. 
Recognized by its small, closely pressed leaves. 



with scars from which five seeds have fallen. 


Found in the Western Ranges and Lake St. Clair district, 
Tasmania. 

Athrotaxis laxifolia Hooker. (Fig. 3 2 *) 

A tree 25-30 ft. high, intermediate in habit between the 
other species. Leaves larger and less closely pressed to the 
branch than in A. cupressoides, i~i in. long and broad, thick 
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in texture, with a pointed apex. Cones slightly larger than in 
the preceding species. 

Summits of the Western Mountains, Tasmania. 

Athrotaxis selaginoides Don. (Fig. 33.) 

King William Pine. 

Athrotaxis alpina van Houtte; Cunninghamia selaginoides Zuccarini. 

A tall, gaunt tree 100 ft. high and up to 9 ft. in girth. Leaves 
longer, broader, and more loosely arranged than in the other 
species; in. long, lance-shaped, leathery, sharp-pointed, 
keeled on the outer surface, curving inwards and loosely over¬ 
lapping; stomata on each surface. Cones the largest in the 
genus, | in. long and wide; scales woody, ending in a spine¬ 
like process. 

Native of the Western Mountains of Tasmania at an altitude 
of 3,000-4,000 ft. Introduced about 1857 by Mr. W. Archer of 
Cheshunt. 

Except that it is larger in all parts it is very like the other 
species; in fact, they might well be regarded as gradations of 
one species. It appears to be much rarer in cultivation than 
the others. 


CALLITRIS Ventenat. 

Cypress Pines. 

Frenela Mirbel; Fresnelia Steudel; Leichardtia Sheph.; Pachylepis 
Brongniart; Octoclinis F. Mueller; Parolinia Endlicher. 

Evergreen trees and bushes natives of Australia and 
Tasmania. Bark hard, furrowed, or fibrous. Branches short, 
erect, divided into slender branchlets which are ridged by the 
closely pressed, sheath-like leaf bases. Buds hidden by leaves. 
Leaves in whorls of three, those of the adult stage closely clasp¬ 
ing the shoot except at the triangular scale-like tip, which is 
sometimes slightly thickened and incurved; leaves of juvenile 
plants narrow, pointed, in. long. Male and female flowers 
on the same plant. Male flowers solitary, or 2-3 together at the 
ends of the shoots, cylindrical or oblong, the stamens in whorls 
of 3-4. Female flowers solitary or in clusters composed of 6-8 
scales, bearing numerous ovules. Cones globular, ovoid or 
pyramidal, persisting for several years after shedding the seed; 
scales 6-8 arranged in one whorl, alternate ones shorter and 
narrower than the others, broad at the base, pointed at the apex, 
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thick and woody, smooth or warty on the outer surface, not 
enclosed by bracts. Seeds oblong, 2-9 on each scale, with 2-3 
broad wings. The name is probably derived from the Greek 
kallistos, most beautiful, referring to the whole plant. 

The genus is allied to Tetraclinis and Widdringtonia and is 
distinguished by the larger number of cone-scales (normally 
four in each of the other genera). From Tetraclinis it also 
differs in its leaves being in whorls of three (in Tetraclinis they 
are in fours and the shoots have a distinctly jointed character), 
whilst Widdringtonia has the leaves in alternately opposite 
pairs. 

Wood variable; dark, or light-coloured, with distinct heart- 
wood and sapwood; hard, close-grained, fragrant, sometimes 
beautifully figured, finishes with a smooth surface, polishes 
well, and said to be proof against white ants, owing to the 
presence of a phenol and other chemical bodies. The timber 
is valuable for building purposes, furniture, panelling, 
pedestals, etc. Other economic products are tannin from the 
bark; fragrant oils by distillation of shoots, leaves, and cones; 
and resin, similar to sandarac of commerce, from wounds in 
the bark. 

The species of Callitris are peculiarly adapted for dry, arid 
regions and are amongst the most useful Australian conifers, 
for, apart from their value in arid places, the resistance of the 
wood to the attacks of white ants makes it specially valuable. 

Their culture in Europe is restricted to gardens and scientific 
collections. They thrive in the S. of France and may be grown 
out of doors in the warmer parts of Britain. Several species are 
cultivated in the Temperate House at Kew. 

The following account of the species is based on the elaborate 
research carried out by R. T. Baker and H. G. Smith 1 at the 
Technological Museum, Sydney, and on herbarium material 
and living specimens at Kew. 

Callitris arenosa A. Cunningham. 

Cypress Pine. 

Frenela arenosa A. Cunningham; F. columellaris F. v. Mueller, F. 
robusta var. microcarpa Bentham. White Pine. 

A tree 40-60 ft. high, with a dense, shapely head of 
branches. Bark dark brown, rough. Branchlets divided in o 
very fine spray. Leaves very small, glaucous, the free portion 
short-pointed, incurved. Cones solitary or in clusters, globose, 

\ in. in diameter at the base; scales 6, alternately large an 
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small, wrinkled but not warted externally, each with a small 

point or claw near the apex. Seed small, two-winged dark 
brown. ’ 

Found in the Richmond River and Clarence River areas 
of New South Wales and on the S. Coast of Queensland 

Wood reddish brown, very fragrant, straight-grained, easily 
worked, takes a good polish and chiefly used for cabinet work 
and furniture; sometimes for building purposes and telegraph 
poles. Root wood is often beautifully marked and is valued for 
turnery and veneers. Bark moderately rich in tannin 


Callitris calcarata R. Brown. 


Black Cypress Pine. 

p C a ’ litris _ frutic °sa R. Brown; C. sphreroidalis Slotsky; Frenela australis 
Endlicher, F. calcarata A. Cunningham; F. Endlicheri Parlatore' F 
ericoides Hort.; F. fruticosa Endlicher; F. pyramidalis A. Cunninghanr 
Cupressus australis Persoon; Junipcrus ericoides Noisette. 

Black Pine; Mountain Pine; Murray Pine; Red Pine; Scrub Pine. 


An erect pyramidal tree 60-80 ft. high and 3-4^ ft. in girth. 
Bark hard, compact, dark brown or black, deeply grooved. 
Branches compact, branchlets divided into small spray. Leaves 
scale-like, the free tips sharp or blunt. Cones on stalks in. 
long, solitary or in clusters, about £ in. long and in. wide; 
scales 6, smooth or slightly roughened, each with a claw near 
the apex. Seeds small, black, wings much larger than the seeds. 

Native of the E. States of New South Wales and also found 
in Queensland, where it usually occupies hills and ridges. 

Wood dark brown, often finely figured and valued for the 
indoor finish of buildings, furniture, panelling for rooms, steam¬ 
ships and railway carriages; very durable as fencing. The bark 
is rich in tannin and a good resin is obtained from the tree. 

C. calcarata is recommended for planting on dry and poor 

stony ground, for the bark of trees not attaining timber size can 
be used for tanning. 


Callitris cupressiformis Ventenat. 

Illawarra Mountain Pine. 

Callitris rhomboidea R. Brown; Frenela attenuata A. Cunnineham- 
F. rhomboidea Endlicher; F. triquetra Spach; Cupressus auftralis 
Desfontaine; Thuja australis Poiret; T. articulata Tenore. Cypress Pine 

A small tree 30-50 ft. high and 3-4^ ft. in girth of trunk 
with a narrow, dense head of branches divided into a mass of 

1 A Research on the Pines of Australia, 13-289 (1910) 
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small, slender spray. Leaves bright green, very small, closely 
pressed to the branchlets throughout their length, terminating 
in a short point. Cones globular, in. across, grey brown, 
on short, stout stalks; scales 6, thick, rhomboidal, smooth with 
a prominent, pointed central boss, the smaller ones about half 
the size of the larger. Seeds brown, rounded, small, with two 
very narrow wings. 

Found in restricted areas in Queensland and New South 
Wales in the neighbourhood of Sydney. 

Timber used locally for buildings and poles, but not plentiful 
enough to be of any particular economic importance. 


Callitris Drummondii Bentham and Hooker fil. 

Drummond's Cypress Pine. 

Frenela Drummondii Parlatore. 

A shrub or tree up to 50 ft. high. Bark hard, furrowed. 
Branchlets angular, longer, and more robust than in most 
species. Leaves larger than in most species, but pressed close 
to the branch except at the blunt tip. Cones solitary or in 
clusters, on stout stalks, globose, somewhat glaucous, about \ 
in. long and wide; scales thick, woody, brown, surface 
roughened, the point near the apex very small; alternate scales 
only slightly smaller than the others. 

Native of the coast of Western Australia, where it appears 
to be of little economic importance. 


Callitris glauca R. Brown. 


Murray River Pine. 

Callitris Huegelii Knight; Frenela canescens Parlatore; F. crassival\i» 
Miquel; F. Gulielmi Parlatore. White Pine; White Cypress Pine. 


A tree up to 100 ft. high and 6-9 ft. in girth, but sometimes 
little more than a bush; pyramidal when young, ultimate > 
developing a spreading head. Bark hard, brown, furrowe 
Branchlets divided into fine spray. Leaves very short, 
glaucous-green, pointed. Cones solitary or in clusters, globu ar, 
rounded at the apex, % in. in diameter, on stalks 4—3 in. ong, 
scales 6, the smaller ones about three-quarters the size o ie 
larger, woody but thin, roughened on the outside, the claw near 

the apex indistinct. Seeds 2-3-winged. 

C. glauca is the most widely distributed species of the genus. 

It is a native of Australia, is usually found inland, and was 
described in 1825. 
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The timber is more extensively used than that of any other 
Callitris. It has brown heartwood and yellowish sapwood, is 
sometimes handsomely figured, is straight-grained, easily 
worked, polishes well, and is suitable tor building purposes, 
panelling, cabinet-work, pedestals, columns, and fencing. 

C. glauca has been recommended for sylvicultural work in 

the interior of Australia, as it withstands drought better than 
many trees. 

Callitris gracilis R. T. Baker. 

Mountain Cypress Pine. 

A tree 50-60 ft. high and 3-6 ft. in girth. Bark dark grey, 
hard, compact, furrowed. Branchlets slender, drooping, 
divided into small spray. Leaves small, short-pointed, bright 
green. Cones large, solitary, round, flattened above and below, 
up to 1^ in. in diameter, on short stout stalks; scales 6, very 
thick and woody, the smaller ones about half the size of the 
larger, the surface smooth or slightly roughened, the claw in¬ 
distinct. Seeds dark brown; wings very variable in size and 
shape. 

A very local species, found only on Tal Tal Mountain and 

Gowie Range, Bylong, Rylstone, New South Wales. Originallv 
discovered by Mr. J. Dawson in 1893. 

The timber is described as straight-grained with a pleasing 
figure, and suitable for indoor carpentry and panelling 

Growing naturally on rocky ridges, it is recommended for 
afforesting barren places in Australia. 


Callitris intratropica Bentham and Hooker fil. 
Benfha e m la intratr ° pica F - v ' Mueller : F - robusta var. microcarpa 

A tree up to 60 ft. high, somewhat resembling C. arenosa 
but the internodes not ridged. Leaves glaucous, the free part 
spreading and shortly pointed. Cones spherical, wrinkled 
under k in. in diameter; scales alternately large and small com¬ 
paratively thin, the point near the apex fairly prominent ’Seeds 
1, 2, and 3-winged. 

hl the northern P art the Northern Territorv and 

the N.W. coast of W. Australia. 3 and 

Wood dark coloured, heartwood reddish brown; uses as in 
C. glauca Owing to the presence of a large percentage of oil 

request in the Port Darwin district. ' P great 
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Callitris Macleayana Bentham and Hooker fil. 

Port Macquarie Pine. 

Callitris Parlatorei F. v. Mueller; Frenela Macleayana Parlatore; 
Leichhardtia Macleayana Sheph.; Octoclinis Macleayana F. v. Mueller. 
Stringybark. 

A tall, pyramidal tree sometimes 150 ft. high and 9-12 ft. in 
girth, but usually much smaller. Bark red, fibrous, stringy. 
Branclilets prominently three-angled owing to the arrangement 
of the leaves. Leaves of two kinds, bright green, needle-like, 
often in whorls of 4, ]—J in. long, usually occurring on the lower 
branches; or reduced to minute scales on the higher shoots. 
Cones solitary, large, ovoid or pyramidal, 1 in. long and 1 in. 
wide at the base, narrowing to a pointed apex, on stalks 1 in. 
long; scales 6-8, thick, woody, pointed, almost equal in size, 
grooved on the back with a reflexed point near the apex. Seeds 
with a well-developed wing. 

C. Macleayana is confined to the coast region of New South 
Wales north of Newcastle to Queensland. 

Wood pale brown in colour, straight-grained, without figure, 
slightly fragrant, easily worked. It is suitable for cabinet-work, 
indoor finish of houses, fencing and panelling. 

The tree is suitable for forests as well as for ornamental 
purposes. 

Callitris Morrisoni R. T. Baker. 

Morrison’s Cypress Pine. 

A small tree 20-30 ft. high. Branchlets erect, divided into 
very fine spray, internodes short. Leaves small, scale-iike, 
glaucous, blunt. Cones solitary or in clusters, globular, h in. 
in diameter, smooth, grey in colour, on short, sturdy stalks, 
scales 6, alternate ones much smaller and more regularly 

triangular than the others. Seeds two-winged. 

Native of S.W. Australia, where it grows in rocky places. 
Originally brought to notice in 1903 by Dr. A. Morrison, 
Government Botanist of Western Australia, although specimens 
had been collected much earlier and confused with other 
species. 

Callitris Muelleri Bentham and Hooker fil. 

Illawara Pine. 

Frenela fruticosa A. Cunningham; F. Muelleri Parlatore. 

A tree of close, columnar, or fastigiate habit, up to 50 ft. 
high, with a dense crown of foliage. Bark hard, close, blac . 
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Branches rising at an acute angle with the trunk, branchlets 
dense with long internodes, appearing angled from the clasping 
leaf bases. Leaves somewhat spreading, olive-green, longer 
than in most species, the free ends rather blunt. Cones solitary 
or several together, rounded with flattened apex, £-11 in. wide’; 
scales 6, woody, the larger ones oblong and blunt, the smaller 
ones triangular and pointed. Seeds 2, rarely three-winged. 

A rare species confined to a few localities in New South 

Wales. Timber not available in sufficient quantity to be of any 
commercial value. * 


Callitris neo-caledonica Diimmer. 

A tree about 25 ft. high with a broad crown. Third year’s 

branches stout, round, rough, greyish-brown, clothed with the 

remains of the decurrent scale leaves; current year’s twigs short, 

articulated, three-angled, leafy, 1-3 in. long, up to jL in! broad! 

erect, densely crowded. Leaves ternately arranged, imbricate" 

scale-like, averaging 3-5 mm. long, with prominent dorsal 

grooves, opaque, minutely denticulate margins and an acute 
apex. 

This species was collected by Schlechter in the Mountains of 
Ngoye, New Caledonia, at an altitude of 3,000 ft. 

It is distinguished from its ally, C. sulcata, by the short, con¬ 
gested, articulate twigs, and the much shorter leaves with pro¬ 
minent dorsal grooves and minutely denticulate, opaque 
margins. M 


Callitris oblonga Richard. (Fig. 34.) 

Tasmanian Cypress Pine. 


Callitris Gunnii Hooker fil; Frenela 
Endlicher; F. variabilis Carriere; F. 
Cypress. 


australis R. Brown; F. 
macrostaehya Gordon. 


Gunnii 

Native 


An erect bush or small tree of symmetrical outline, up to 2S 

ft. high, with numerous branchlets divided into a dense mass of 

fine spray. Leaves very small, the free upper portion triangm 

lar acute the lower closely pressed and forming angled inter 

nodes. Cones solitary or in clusters, conical, the apex much 

narrowed shortly stalked or sessile; scales 6, woody the larger 

ones blunt, J-i in. long, the others about half that length the 

claw near the apex prominent. Seeds broadly oval wings 
variable in size and shape. 
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C. oblonga is a native of Tasmania, where it is fairly 
common on the banks of the S. Esk and St. Anne's Rivers. 



nttachcd and four scars whence seeds have fallen; d, seeds. 


A plant now (1923) about 10 ft. high has been in cultivation 
at Rostrevor, Ireland, since 1893. It has also been grown a 
Headfort, Co. Meath, and at Wakehurst, Sussex. 

Gard. Chron., July 7, 1917, p. 3. 



CALLITRIS 


Callitris propinqua R. Brown. 

Frenela Moorei Parlatore. 

A rare tree up to 60 ft. high with a dense branch system 
divided into fine, compact sprays bearing very small, bright 
green leaves. Cones egg-shaped, smooth or roughened, glau¬ 
cous, i-i^ in. long; scales 6, the smaller ones narrower, but 
only slightly shorter than the large ones; claw well developed. 
Seeds dark-coloured, two-winged. 

Native of Kangaroo Island, S. Australia, and S.E. New 
South Wales. It is too rare to be of any economic value. 


Callitris robusta R. Brown. 

Common Cypress Pine. 

Callitris Preissii Miquel; C. Suissii Preiss; Frenela robusta A. Cun¬ 
ningham; Widdringtonia equisetiformis Masters. Black Pine; Dark Pine' 
Lachlan Pine; Light Pine; White Pine. 

A very useful tree up to ioo ft. high. Bark hard, dark 
brown, furrowed. Branches erect, divided into numerous 
branchlets and small spray. Leaves light green, very small, 
the tips blunt and pressed close to the shoot. Cones in clusters,' 
sessile or very shortly stalked, over i in. in diameter at the base,' 
narrowing to the apex, 2 in. wide when expanded; scales thick! 
woody, tapering to a blunt apex, covered externally with oil or 

resin tubercles, the smaller scales about one-third shorter than 
the larger. 

The species is widely distributed in Western Australia, 
where it is an important timber tree, the wood being light to 
dark brown, moderately hard, straight-grained, and easily 
worked. It is suitable for building purposes, railway sleepers, 
posts and rails, furniture, etc. The cones are rich in oil. 

Callitris Roei Endlicher. 

Frenela subcordata Parlatore. 

A shrub or small tree with stout, erect branches and angular 
branchlets. The attached parts of the leaves ridged, the points 
blunt and pressed close to the shoot. Cones globular, in in 
diameter, on short, stout stalks; scales 6, very thick, the smaller 
ones triangular and pointed, the larger ones blunt, smooth 
prominently angled when closed. 

A rare tree, apparently limited to a few localities in Western 
Australia. 
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Callitris sulcata Schlechter. 

Frenela sulcata Parlatore; F. balansae Brongniart and Grisebach. 

A symmetrical tree 40 ft. high, with an erect, smooth trunk 
and a conical outline. The young shoots bear free leaves in 
whorls of 3-4, the leaves being narrow, clasping the stems, and 
about J in. long and & in. wide, gradually diminishing in length 
on older branches and passing into the mature, almost com¬ 
pletely adnate type of leaf. 

Wood camphor-scented, very hard and durable. Abundant 
1 ? Comboui Valley, New Caledonia, and locally known as 
Sapin de Comboui.” It is a lowland tree found up to 1,000 
ft. altitude. 


Var. alpina Compton. 1 

An alpine form of the above found up to 3,000 ft. altitude. 


Callitris tasmanica Baker and Smith. 

Oyster Bay Pine. 

Frenela rhomboidea var. tasmanica Bentham. 

A bush or small tree up to 40 ft. high, with horizontal or 
drooping branches divided into fine spray. Leaves larger and 
coarser than in C. cupressiformis , to which it is closely allied. 
Cones solitary or clustered, £-£ in. wide, similar to those of C. 
cupressiformis . 

Recorded from Victoria, New South Wales, and Tasmania. 


Callitris tuberculata R. Brown. 

Little is known of this species. Baker and Smith 2 say that 
the decurrent leaves are glaucous like those of C. glauca, which it 
also resembles in the terete branchlets formed by the decurrent 
leaves, but the cones are somewhat like those of C . robusta, 
except in being smaller and more depressed. 

Reported from Middle Island, York Island Bay. 

This rare species was originally discovered and named b} 
Robert Brown, who in 1802 collected specimens in the above 
localities, but was afterwards placed by Bentham as a synonym 
of C. robusta. 

1 " Syst. Acc. Plants of New Caledonia ": Journ Linn. Soc. xlv. 
No. 304, p. 432 (1922). 

2 Loc. cit. 99. 
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Callitris verrucosa R. Brown. 

Turpentine Pine. 

Frenela verrucosa A. Cunningham. Camphor Wood; Rock Pine. 

A shrub or small tree up to 30 ft. high. Bark thick, dark 
brown. Branches short, erect; branchlets compact, divided 
into fine spray. Internodes very short. Leaves bright green, 
very small, the free ends short-pointed and pressed close to the 
branchlets. Cones solitary or in clusters, globular, 1 in. in 
diameter; scales 6, thick, woody, covered externally with wart¬ 
like oil tubercles, the larger ones twice the size of the smaller. 
Seeds two-winged. 

C. verrucosa is found in the drier parts of New South Wales; 
also in W. Australia. 

Wood pale brown, close-grained, easy to work and useful 
for constructive purposes, telegraph poles, and for railway 
sleepers. 


CALLITROPSIS Compton. 1 

A recently described genus closely allied to Callitris but 
distinct in the Araucaria-like foliage and in the structure of 
the cone. The name is derived from its resemblance to 
Callitris . 


Callitropsis araucarioides Compton. 

A tree of conical nabit 30-35 ft. high, with an erect trunk 
and greyish bark resinous in all its parts. Branches horizontal. 
Branchlets cylindrical, fastigiate, forked, resembling those of an 
Araucaria. Leaves regularly arranged in 8 vertical rows, stiff, 
incurved, about \ in. long, £ in. wide, short-pointed, strongly 
keeled on the back, margin minutely toothed. Male flowers 
terminating the long branchlets, consisting of sessile pollen sacs 
borne on the bracts, which are arranged in about eight rows, 
like the leaves. Cones terminating short, lateral branches, con¬ 
sisting of 8 scales in 2 whorls of 4 each, separating at maturity 
and forming a cup-like involucre from which the ripe seeds are 
scattered. Seeds angular, scarcely winged. Cotyledons, two. 

A native of New Caledonia, where it was found in 1914 in a 
single locality on serpentine rocks at an altitude of about 800 ft. 

1 Journ. Linn. Soc. xlv, 433, pi. 27 (1922). 
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CEDRUS Trew. 

Cedars (true). 

Poiret nX Miller; Pinus Linna5U s: Pinus section Cedrus Parlatore: Abies 

Evergreen trees belonging to the tribe Abietinece of Pinacece 
found in the Syrian Mountains, the Himalaya, Atlas Mountains, 
and Cyprus, pyramidal in outline when young, often develop- 
mg massive trunks and large table-like branches when old, the 
foliage borne in tufted masses except on terminal shoots. Bark 
of young trees greyish, thin and smooth, at length becoming 
brown, thick, deeply furrowed and broken into small irregular 
plates. Branchlets of two kinds; long terminal shoots, bearing 
scattered leaves, and short, spur-like shoots which bear tufts 
of leaves in false whorls. Young shoots clothed with greyish 
down. Winter buds minute, ovoid, with brown scales which 
remain on the shoots after the appearance of young leaves. 
Leaves needle-like, persistent, lasting 3—6 years, usually three- 
sided, with stomata on each surface and two marginal resin 
canals on the inner surface. Male and female flowers on the 
same or on separate trees, solitary and erect on the short shoots, 
appearing during late July and August, fully developed during 
late September and early October. Male flowers forming stiff, 
erect, cylindrical catkins up to 2 \ in. long and in.wide, 
consisting of numerous densely crowded anthers which open 
longitudinally; pollen grains golden, wingless. Female flowers 
in small, greenish cones, about J in. long and J in. in diameter 
at the time of pollination; scales numerous, closely overlapping, 
rounded above, narrowed to a claw-like process at the base. 
Ovules two to each scale. Cones large, erect, barrel-shaped, 
resinous, on short stout stalks; bracts very small (or absent); 
scales woody, closely overlapping, fan-shaped with a basal 
stalk-like claw. Seeds , two to each scale, each with a broad 
membranous apical wing several times larger than the seed. 
Cotyledons 9-10. Pollination takes place in October, but the 
cones only begin to grow the following spring, attaining about 
half or two-thirds their full size by October. They are fully 
matured by the following October or November, i.e. about 26 
months after the first appearance of the fully developed flowers, 
and break up irregularly between that time and late spring, 
leaving the central axis on the tree as in Abies. The break up of 
the cones appears to be hastened by wet weather. Cedrus is 
taken from the ancient Greek, kedros , the name for a coniferous 
tree. 
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Cedrus is distinguished from Larix by its evergreen leaves 
and large cones with deciduous scales. 

Wood oily, sweet-scented, normally without resin ducts; 
sapwood yellowish-white, heartwood brownish, becoming 
darker on exposure, very durable, and an important timber in 
the Himalaya and N. Africa. The wood, however, must not be 
confused with the “ cedar ” of most timber merchants, which 
usually refers to a species of Cedrela or some other genus, 
almost certainly not Cedrus. About seventy different kinds of 
wood are known under the trade term of “ cedar " with one 
or another prefix. 1 

Oil is obtained by distillation of the wood. 2 

The cedars are hardy in many parts of the British Isles and 
grow into noble trees, especially when allowed ample space for 
development. In small gardens or amidst cramped surround¬ 
ings they are quite out of place. The best results are obtained 
by planting in moist but well-drained loamy soil, although good 
specimens can be grown on drained peat. 

Propagation is by seeds which must be sown as soon as 
possible after they are ripe. They give the best results when 
sown in pots or boxes or in beds under glass, a cold frame being 
suitable. Young plants, if moved biennially whilst in the 
nursery, may be safely transplanted up to a height of 10 or 12 
ft. The varieties are increased by grafting upon stocks of the 
type. 

The distinctions between the so-called species of Cedrus are 
of a trivial character and seem to depend for the most part upon 
habit. As individual trees vary considerably in this respect, it 
seems reasonable to suppose that they are geographical forms of 
one species. From the horticultural standpoint, however, it is 
more convenient to regard them as species. 


Key To Cedrus. 

A. Leading shoot stiff, upright or spreading. Leaves needle-like, ever¬ 
green, y-iy in. long. 

B. Branchlets numerous, spreading, glabrous or almost so. 
Leaves in. long, usually dark green. Cones barrel-shaped* 

3 “ 4 t in. long, iJ- 2 - 1 - in - wide . • • • C. libani'. 

BB. Branchlets and leaves as in C. libani except that the leaves 
are often glaucous. Cones smaller than in C. libani, 3 in. 
long, 2 in. wide. C. atlantica. 

1 Dallimore, Kew Bull., 1913. 207-224. 

2 Kremers (Gildermeister and Hoffmann), The Volatile Oils, ii, 134 (1916) 
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BBB. Branchlets very dense. Leaves small, up to \ in. long, dark 

aa r green * Cones small . C. brevifolia. 

AA. Leading shoot and ends of branchlets pendulous. Leaves up to 

in. long, green or glaucous green. Cones barrel-shaped, 3-5 in. 
long by 2-3I in. wide.C. Deodara. 


Cedrus atlantica Manetti. (Fig. 35.) 

Atlas Cedar. 

Cedrus africana Gordon ex Knight; Pinus atlantica Endlicher; Abies 
atlantica Lindlev and Gordon. Algerian Cedar. 

A tree up to 120 ft. high, pyramidal when young with an erect 
leading shoot, less stiff when young but ultimately assuming a 
similar habit to old trees of C. libani . Young shoots and leaves 
very similar to those of C. libani, although the shoots may be 
more pubescent and the leaves more often glaucous. Cones 
usually smaller and more cylindrical than those of C. libani , 
up to 3 in. long and 2 in. wide; scales about i£ in. wide. Seed 
about £ in. long, seed and wing together i-i£ in. long, wing 
wedge-shaped. Actually the differences between this and C. 
libani are difficult to define. 

Found on the Atlas Mountains in both Algeria and Morocco. 
Introduced about 1845 by seeds taken from cones collected by 
Lord Somers 1 at Teniet-el Haad. 

Clinton-Baker, Illust. Conif., i, 69 (1909). 

Var. aurea Bean. 

Leaves golden. Not easy to cultivate. 

Var. fastigiata Carriere. 

Of stiff, erect habit with short, sturdy branches. 

Var. glauca Carriere. 

Leaves of a beautiful blue or glaucous hue. In its most 
richly coloured form it is one of the most effective of all conifers, 
but the glaucous tint is an unstable character, as the colour on 
different trees may vary in intensity. 

Var. pendula Carriere. 

Branches pendulous. Not an attractive variety. 


1 One of the original trees raised from Lord Somer's seed was, in I 93 1 ' 
a magnificent specimen, 97 ft. high by 13 ft. 6 in. in girth (at Westonbirt, 
Gloucestershire). It was planted in 1847 by the late Mr. R. S. Holford. 
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The Atlas cedar is an excellent avenue tree provided it is 
given ample space for development, and appears to be better 
suited for towns than either the deodar or Lebanon cedar. 


Cedrus brevifolia (Hooker fil) Henry. 

Cyprus Cedar. 

Cedrus libani var. brevifolia I looker iil. 

This differs from (Z . lihomi and C. utlcuiiic cl by its less vigor- 

ous habit, short leaves (up to \ in. long), and small cones. The 

cedar forests in Cyprus composed of this tree are said to cover 

about 500 acres on the principal watershed of the southern range 

at about 4,500 ft. altitude. The largest tree is stated to be about 

60 ft. high and over ii|- ft. in girth at 5 ft. above the ground. 

It stands in the heart of the Paphos Main Forest on the highest 

crest between the convent of Kykko and Stavros tes Psochas. 1 

There are said to be many trees 40 ft. high. It was introduced 

to cultivation by Sir Samuel Baker in 1879, but is still rare It 

has attained a height of 24 ft. at Borde Hill, Sussex, and there 

are healthy young trees in the National Pinetum at Bedgeburv 
Kent. y ’ 


Cedrus Deodara (Roxburgh) Loudon. (Fig. 35.) 

The Deodar. 

Cedrus indica Chambray; C. libani var. Deodara Hooker- Abies 
Deodara Lindley; Lanx Deodara K. Koch; Pinus Deodara Roxburgh. 

A tree exceeding 200 ft. in height and 35 ft. in girth in the 
Himalaya. Bark greyish-brown, divided into irregular oblong 
scales. Leading shoots of young trees and branches pendulous 
Leaves i-i 2 in. (occasionally 2 in.) long, dark green, glaucous 
or silvery, sharply pointed. Male and female flowers often on 
separate trees, but sometimes on the same tree, in which case 
hey are on separate branches. 2 Cones barrel-shaped in 
long, 2 3* in. in diameter (proportionately the largest in the 
genus); scales ^numerous, fan-shaped, i£-ii in . across Seeds 
triangular with a broad wing, the seed and wing i-ii i n . long. 

Var. albo-spica Hort. 

Tips of young shoots white. 


Var. argentea Nelson. 
Leaves pale glaucous or silvery white. 

Bind ( v l e ZT' on 01 Cyprus - (BergensMus - 

* Troup, Silv. of ind. Trees, 


Skrifter Ny. Rskke 


1,101 (1921). 
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Var. aurea Nelson. 

Leaves golden. 

Var. erecta Hort. 

Branch system narrower and less pendent than the type. 

Var. pendula Beissner. 

Leading shoot and branches very pendent. In order to 
induce vertical growth the leading shoot must be staked. 

Var. robusta Carriere. 

Leaves longer and stouter than is usual in the type (often 
about 2 in. long). 

Var. viridis Gordon. 

Leaves grass-green. 

The deodar is distinguished from other species by its longer 
leaves and pendulous leader. 

C. Deodara is widely distributed through the W. Himalaya 
from Afghanistan to Garhwal, at 4,000-10,000 ft. elevation, 
-.where it is the most important conifer. The best forests are 
found 1 where the rainfall varies from 40-70 in., but trees of 
timber size occur where the annual rainfall is below 30 in. 
provided the soil is deep and good. According to Ravenscroft 
it was introduced to Britain in 1831, the Hon. Leslie Melville 
sending seeds to Scotland, Dropmore, and elsewhere. Loudon, 
however, gives the date of introduction as 1822. There are 
many fine trees in gardens in the south and west of England, 
though none have reached maturity. One of the original trees 
was planted at Kew, but it was removed in 1888. A fine tree 
(probably one of the oldest in cultivation) is growing on the 
lawn at Westonbirt. It was planted by the late Mr. R. S. Holford 
about 1832, and was in 1931 over 100 ft. high by 10 ft. 7 in. in 
girth. Disappointment has been caused by some of the older 
trees becoming thin and rapidly losing branches when 30-4° 
years old. In some cases this has been traced to the fact that 
many of the earlier trees were increased by grafting upon stocks 
of larch (Larix decidua ). There are numerous good trees at 
" Dunorlan,” Tunbridge Wells. 

Wood moderately hard, oily, strongly scented and very 
durable, both when used in roofs and in contact with the soil. 
Amongst other purposes it is extensively used for buildings, rail- 

1 Troup, loc. cit. 1,098 (1921). 
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way sleepers, general carpentry, and furniture. A fragrant oil 

is distilled from the wood. Timber from decorative trees grown 

in this country has been found useful in farm buildings and for 
outdoor cattle racks and troughs. 

The deodar is being tried under sylvicultural conditions in 

some parts of the British Isles, but there are no plantations old 

enough to enable us to judge of its value for this purpose. In the 

milder parts of the country, however, growth is satisfactorv. 

Prol. 1 roup gives an excellent account of its requirements 

under natural conditions, with numerous illustrations of old 
and young trees. 



Cedrus libani Loudon. (Fig. 35.) 

Cedar of Lebanon. 


Ctdrus patula K. Koch; Finns Cedrus Linnanis- 
patula Salisbury; Abies Cedrus Poiret. 


Larix 


Cedrus 


Miller; 


A majestic tree 70-100 ft. high, with a massive trunk 16-23 

ft. or more in girth. Branches of young trees often erect or 

ascending, the leading shoot usually drooping or bent at the tin. 

Trunks of old trees often divided into several stout erect 

branches, side-branches horizontal, sometimes extending for a 

considerable distance from the trunk. Branchlets numerous 

and spreading so as to form a wide, table-like surface. Leaves 

2-ii in. long, green or glaucous, needle-like. Cones barrel- 

shaped, 3-4- in. long if-2-» in. wide (usually a little smaller 

than those of the deodar); scales up to 2 in. wide. Seeds as in 
C. atlantica. 

Var. aurea Hort. 

Leaves golden. 


Var. decidua Carriere. 

Leaves falling before the end of winter, especially 

severe weather. 1 here are trees of this variety at Kew. 

Var. glauca Carriere. 

Var. argentea Gordon. 

Leaves glaucous. Common in the Cilician Taurus. 

Var. nana Loudon. 

A tree of low, stunted habit. 


after 


Var. pendula Knight. 

Branches weeping. 



Fig. 35 .—CEDRUS LI BAN I, C. ATLANTICA, C. DEODARA. 

Cedrus libani. —a, spray with many short shoots and one long shoot; b , 
c y leaf and leaf bases on short shoot; d, section of leaf, showing two tcsxn 
C. atlantica. — e, short shoot bearing male cone; /, stamens; g, young female cone, 

scale with a small slender bract; i, seed. C. Deodara. spray. 
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Var. stricta Carriere. 

Branches stiff and erect. 

Var. tortuosa Elwes and Henry. 

A rare form with contorted branches. 

C. libani is distinguished from C. Deodar a by its less 
pendent branchlets and shorter leaves, and from C. ail an tic a by 
the more or less drooping leader and by the general habit. Leaf 
specimens of C. libani and C. ailantica are often difficult to 
identify. 

This species is now rare in the Lebanon Mountains but is 
still plentiful in the Cilician Taurus. The best historical account 
of the Lebanon cedars is given by the late Sir. J.D. Hooker. 1 
There is no certain evidence of the date of introduction into 
England but Loudon 2 considers that Evelyn was probably the 
introducer of the tree as he states in the third edition of the 
Sylva (p. 125) published in 1679, that he had received seeds 
from Mount Libanus. 

Timber of home grown trees is sometimes offered for sale, 
but it rarely realizes a satisfactory price. Although usually 
coarse and brittle it is very durable, and that sawn up on private 
estates has been used with good results for rough carpentry, 
rafters, wall-plates, beams, floor-boards, cattle-troughs, 
washing-tubs, fencing, greenhouse doors, and other purposes. 
It has also been employed for furniture and panelling, but lacks 
“ figure.” Drawers and chests made of this wood are usually 
avoided by insects. The wood is esteemed for firewood on 
account of its fragrant odour, but it is a pity to use clean wood 
for that purpose which might be put to more important uses. 

Old specimens of Lebanon cedar are among our most pictur¬ 
esque evergreens, the massive trunks and symmetrical heads of 
widely spreading branches lending an aspect of dignity and 
beauty to our parks and gardens. C. libani is quite hardy and 
thrives under a wide range of conditions. Planted in deep, 
light, loamy soil, growth is very rapid, and a space of £-4 in. 
between the wood rings is common. There are many fine 
specimens at Goodwood, Claremont, Bayfordbury, Pain’s Hill 
Cobham, Longleat, and elsewhere. Elwes measured a tree at 
Pain’s Hill in 1904 which was 115-120 ft. high and 25A ft in 
girth. The largest tree measured at Pain’s Hill in 1931, was 114 

1 Nat. Hist. Rev., vol. ii, n (1862). 

2 Arboret. et Frut. Brit., iv, 2412 (1844) 

Q 
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ft. high and girthed 30 ft. At Barham Court near Maidstone 
there is a large tree of rather unusual type, with a short trunk 
surmounted by a very wide-spreading head of branches. 

Elwes and Henry, Trees of Great Brit, and Ireland, iii, 453 (1908); 
Clinton-Baker, Illust. Conif. i, 71 (1909). 


CHAM/ECYPARIS Spach. 

False Cypress. 

Retinispora Zuccarini; Retinospora Carri£re; Cupressus Linnaeus in 
part. Cypress in part. 

Evergreen trees or shrubs, including six species in North 
America, Japan and Formosa, closely allied to Cupressus and 
sometimes combined with that genus, 1 but differing in their 
flattened branchlet systems, smaller cones which usually mature 
the first year, 2 and bear five or fewer seeds to each scale. 

Young trees pyramidal in outline with nodding main shoot, 
spreading branches and frond-like branchlets. Leaves oppo¬ 
site, scale-like (awl-shaped in the juvenile stage), the lateral 
pair boat-shaped, the facial pair flattened, acuminate to obtuse, 
entire in margin. Male and female flowers borne on the same 
tree; male catkins ovoid to oblong, yellow, rarely red or brown, 
stamens with two to four anther cells. Cones globose, with 
6-12 peltate scales. Seeds 2-5 on each fertile scale, winged, 
cotyledons 2. (The name is derived from the Greek chamai , 
on the ground, and kyparissos , cypress; in allusion to its 

affinity to the true cypresses.) 

Plants with awl-shaped leaves like those of seedling plants, 
or intermediate in character between juvenile and adult foliage, 
were formerly separated as a distinct genus Retinispora , often 
spelled Retinospora , and this name is still used in gardens. 

With one exception (C. formosensis) , the species will thrive 
in most parts of the British Isles where atmospheric and soi 
conditions are moist, but they should not be planted in smo V 
districts or in very chalky soils. The species are best increased y 
seeds and the varieties by cuttings inserted in sandy soil in a 
close, cold frame, under a handlight, or in a propagating frame 
in a warm greenhouse. They may also be grafted indoors on 
stocks of their respective types, but by cuttings is the genera 
means of increase. The timber of the larger-growing species 
is of good quality and in constant use. 

1 See Edition 1. 

2 C. nootkatensis ripens its cones early in the second year. 
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Key To Chamaecyparis. 

a 4 . 4 Eve I gre r en ^ rees closel Y allied to Cupressus but differing in the 
flattened, frondose branchlet systems usually arranged in horizontal 
planes, and in the smaller cones with 1-5 seeds on each fertile scale. The 
cotyledons do not exceed 2 in number. *■» 

A. Leaves scale-like, closely arranged. Cones globose rarelv 2 in 

wide. Winter buds hidden by leaves. 

B. Leaves usually with white or glaucous markings beneath. 

C. Leaves obtuse with minute sunk glands and with white, 
waxy, X- or Y-shaped markings beneath. Cones J-2 in' 
in diameter.C. obtusa. 

CC. Leaves acute, obscurely glandular, variable in character 

nnn ?° neS i in - in diameter C. pisiferal 

CCC. Leaves green tinged with bronze, sometimes white 

beneath. Cones shortly ellipsoid, J in. in diameter. 

rrrr r . C * formosensis. 

CCCC. Leaves acute with distinct glands visible as translucent 

spots when a spray is held against the light. Usually with 
ill-defined white markings beneath. Staminate flowers 

B , B. ■ ~ B • ■ j . . * . . ^ # in diameter. C. Lawsoniana. 

BB. Foliage without white markings on the under surface. 

D. Cones ripening the second year. 

E. Leaves dull green, without glands, rank smelling 
when bruised. Facial leaves with a median rid^e. 
Cones with a plum-coloured tinge, ripening °in 
May or June of the second year, about J in. 
wide, each scale with a prominent point Male 

„ ^ flowers yellow C. nootkatevsis. 

ILL). Cones ripening during the first year. 

E. Branchlet systems fan-shaped, erect. Leaves 
bluish or light green, acute, with a prominent 
gland on the back. Cones in. in diameter. 

C. thyoides. 

Chamaecyparis formosensis Matsumura. (Fig. 36.) 

Formosan Cypress. 

Cupressus formosensis Henry. Beniki. 

A species attaining an enormous size in Formosa where 
trees up to 195 ft. high and 72 ft. in girth have been recorded 1 
Its branch system is typical of that of Chamcecyparis Leaves 
dull green tinged with brown, sometimes whitish on the under 
surface; closely pressed but free at the incurved and shortly 
mucronate apex, the lateral ones boat-shaped, as long as the 
facial ones which are ovate and * in. long, either keeled or 
with a glandular pit. Cones ripening the first year, ellipsoid 
J in. in diameter, scales io-ii with the outer surface wrinkled * 
brownish, depressed in the centre, bearing a conspicuous quad¬ 
rangular process. Seeds 2 on each scale, brown, oval with 
narrow wings and conspicuous resin-tubercles. 

' Clinton-Baker, Must. Conif., iii, frontispiece (1913). 
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It differs from C. pisifera, its nearest ally, in the colour and 
shape of the leaves and in its ellipsoid cones. 

This very remarkable cypress occurs on Mount Morrison in 
Formosa at 7,000-10,000 ft. altitude, where it forms pure forests 
associated with C. obtusa . It was introduced by Capt. (later 
Vice-Admiral Sir Lewis) Clinton-Baker, who sent a young plant 



Fig. 36.— CHAM&CYPARIS FORMOSENS1S. 
a, spray with cone; b, branchlet between two branches; c, seeds. 

to Bayfordbury in 1910. Later, seeds were sent to the same 
garden by Dr. Shirasawa. Although it grew well at Baylord- 
bury in its earlier years it is less hardy than other species. T e 
original tree was killed by drought in 1921 when 12 ft. hign. 
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The late Mr. H. J. Elwes 1 saw C. formosensis growing in 
Formosa, and he informed us that the timber is very durable. 
He observed old trees that had fallen in the forest and were still 
sound, that had trees growing upon them which were 200-300 
years old. Much of the timber that was being cut during his 
visit was going into railway construction: this he considered 
wasteful, as the wood was too good for such work. It would 
appear to be suitable for similar purposes to the wood of C. 
obtusa. The largest tree that Elwes saw, known to the Japanese 
as “ God’s Tree ”, was 162 ft. high and 60 ft. in girth, whilst 
the oldest trees he estimated at 1,200-1,500 years of age. 


Cham»cyparis Lawsoniana (A. Murray) Parlatore. 

Lawson Cypress. 

Chamaecyparis Boursieri Decaisne; Cupressus fragrans Kellogg; C. 
Lawsoniana A. Murray; C. Boursieri Carriere. Cedar; Ginger Pine - 
Matchwood; Oregon Cedar; Port Orford Cedar; White Cedar; Spruce Gum.’ 

A tree attaining in Oregon a height of 175-200 ft. and a 
girth of 20 or more ft., with a narrow crown of drooping 
branches. Bark on old trees up to 18 in. thick, reddish-brown 
and spongy on the surface, which is ridged and scaly. In culti¬ 
vation it is very variable in habit but often assumes a columnar 
to broadly pyramidal outline, furnished to the ground with 
broad and flat, drooping, fan-like sprays of foliage. Branchlei 
systems tripinnate, the ultimate divisions compressed. Leaves 
closely pressed, arranged in opposite pairs marked with white 
streaks on the under-strface; the lateral pair keel-shaped T.-ih 
in. long, slightly overlapping the facial pair, which are rh'om- 
boidal and much smaller, about in. long, often glandular 
pitted; those on the main axis oblong, unequal, the lateral pair 
4 in., the facial pair } in. long, with short or long spreading 
points. Male flowers pink or crimson, appearing in early spring 
Female flowers green or greenish purple. Cones globose, J in. 
in diameter, shortly stalked, glaucous during growth reddish- 
brown when mature, ripening during the first autumn Scales 
8, each with a central depression in which is a ridge-like process 

Seeds 2-4, occasionally 5, on each fertile scale, ovate with 
conspicuous resin tubercles, winged. 

The extraordinary variability of the Lawson cypress under 
cultivation has resulted in a very large number of forms being 

1 Quay. Journ. For. (1912). 269-272. 
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given varietal names. 1 Only the most distinct of them are here 
enumerated and they may be conveniently grouped as follows: 

Variations in Colour of Foliage. 

Var. albo-spica Beissner. 

Densely pyramidal in habit; terminal branchlets variegated 
with creamy white. Varieties of similar appearance are albo- 
maculata , albo-picta, albo-variegata , and argenteo-variegata. 
They have a patchy appearance and are not attractive. The 
patches of w r hite leaves amongst the green give a suggestion of 
disease. 


Var. argentea (Gordon) Beissner. 

Foliage silvery but variable in depth of colour. Good forms 
are Bowleri, californica and " Silver Queen ". 

Var. aurea Hort. 

Foliage golden-yellow at first, becoming green during the 
first winter. A form named aurea Smithii keeps a good colour 
throughout the year. It grows into a fine pyramidal tree with 
a compact branch system and is one of the best golden-leaved 
kinds. 


Var. aurea variegata Hort. 

The general green foliage is blotched with patches of gold. 
It is not attractive. 


Var. glauca Beissner. 

A vigorous tree with glaucous-green leaves very like the 
type except in the colour of the foliage. Forms varying in the 
intensity of the colour have been given separate names. A few 
are “ Milford Blue Jacket ", " Triomphe de Boskoop ”, and 
tamariscifolia glauca , the last named a large spreading bush. 

Var. gracilis aurea Hort. 

A very beautiful tree with graceful, plumose, pendent 
branchlets and golden foliage. 

Var. Hillieri Hort. 

One of the best type of golden-leaved varieties. 

i Beissner, (Handbuch der Nadelholzkunde , 1930) describes over 80 
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Var. lutea (R. Smith) Beissner. 

A very effective variety with pale golden leaves. It forms 

a fine specimen. “ Golden King ” is an attractive variety of 
similar colouring. 

Var. ochroleuca Hort. 

A showy variety with pale yellow leaves. 

Var. Stewartii Hort. 

Young shoots rich yellow, eventually becoming green. 

Var. Westermannii Hort. 

A vigorous variety with spreading branches and rather 

pendulous branchlets. It is seen at its best during late spring 

and early summer when the young shoots and leaves are pale 

gold. They turn green later in the year. It is a variety that 
requires plenty of room. 


Varieties of Columnar and Fastigiate Habit. 


Var. Allumii (R. Smith) Beissner. 

Scarab Cypress. 

Var. Fraseri Beissner. 

An attractive tree of narrow, compact habit with glaucous 

leaves. It can be used as an isolated specimen, in groups, or 

for hedges. As a tree it does not grow very wide even at the 
base. 


Var. erecta (Gordon) Sudworth. 

Chamaecyparis Lawsoniana var. erecta viridis Beissner* 
Lawsoniana var. erecta viridis Hort. Waterer. 


Cupressus 


Narrowly pyramidal in habit with a dense mass of erect 
branches, the branchlet systems flattened and radiating from 

the branches Foliage bright green. A well-known and distinct 

variety which is liable to have its branches opened out bv wind 
and snow It originated in the Knap Hill nursery of Mr. 
Anthony Waterer in 1855 from seed received from California 
Deviations from the type are erecta aurea with golden leaves • 
erecta filifortnts with the main branches stiff and short and the 
branchlets longer and more slender than those of erecta • and 
erecta glauca with the habit of erecta but with glaucous-green 
leaves. The last named originated in the nursery of Mr. R. Smith 
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of Worcester. A form that has been grown in some gardens but 
is not very common is C. crccia var. Witzeliana. It is of more 
slender habit than the type. 




F I0 . 37.— CHAM^CY PARIS LAWSONIANA. 

ncs and many branchlets whence male cones have fallen; 
flowers; d, young cone-scale with four ovules; e, > 
/, juvenile leaves. 

Var. cricoides Beissner. 

Branchlets very slender, foliage bright green, the leaves 
spreading at the points. 


a, spray with expanded female c 

b, branchlets; c, young female 
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Var. Fletcheri (Fletcher) Hornibrook. 

Of broadly pyramidal habit with leaves of the juvenile 
type, glaucous-green, purplish or brown in winter, about £ in. 
long. There is a dwarfer form named nana. 

Var. Masonii Hort. 

A dense slow-growing pyramidal tree with green leaves. 
It is very hardy and stands well in an exposed position. 

Var. Olbrichii Hort. 

Stiff and compact in habit with dense branch systems, the 
branchlets arranged as in Thuja orient alls. 

Var. Pottenii Hort. 

A variety of medium growth of stiff, pyramidal outline, 
with light green leaves partly of the juvenile type. A useful 
tree for a small garden. It originated in the nursery of Mr. 
Potten of Cranbrook. 

Var. pyramidalis alba Hort. 

The tips of the branches are greyish in spring turning green 
later. It is compact in habit. 

Var. Smithii Hort. 

This is of columnar habit with little taper; leaves glaucous- 
green. 

Var. sticta Hort. 

A green-leaved tree of very narrow, fastigiate habit with 
branches closely arranged. There is a tree in the National 
Pinetum at Bedgebury that originated as a natural seedling. 

Var. Wisselii Hort. 

Of columnar habit with erect branches, the branchlet 
systems crowded and tufted, leaves glaucous. It is more 
curious than beautiful. 

Varieties with Pendulous Branches. 

Var. Billwoodiana Hort. 

Branchlet systems pendent. 

Var. filifera Hort. 

A very attractive and elegant form, the main branches hori¬ 
zontal or slightly drooping; the branchlets long, slender and 
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whip-like, drooping to a depth of 2 ft., the lateral divisions 

short and remote. There are good specimens at Kew and in the 
National Pinetum, Bedgebury. 

Var. filiformis Beissner. 

This has long, slender, whip-like branchlets and grey-green 
leaves. 

Var. gracilis pendula Hort. 

This has long slender branches. 

Var. pendula Beissner. 

The branches are almost horizontal and the branchlets 
pendulous. It was raised by Messrs. Barron & Son of Borro- 
wash, Derby, and grows into a very handsome tree. 

Var. pendula vera Hesse. 

Branches and branchlets pendulous, drooping almost 
vertically from the trunk; more curious than beautiful. 

Varieties with Spreading Branches. 

Although some of the varieties described under other 
headings might also be included under this, those mentioned 
do not come into either group. 

Var. Bowleri Hort. 

A vigorous variety with spreading branches clothed with 
dark, blue-green leaves. 

Var. gracilis Beissner. 

This name includes several forms with slender graceful 
branchlets, leaves green in the type but golden or silvery in 
certain forms. 

Var. intertexta (R. Smith) Beissner. 

A very vigorous tree with arching branches and remote, 
widely spreading branchlet systems, the ultimate divisions less 
crowded than is usual in the species. It is a very graceful, 
handsome tree, quite one of the best of the green-leaved 
forms. It originated in Messrs. Lawson's nursery in Edinburgh 
in or about i860. 

Var. juniperina Hort. 

Branchlets regularly pinnate, the ultimate divisions very 
iine, with the dark green leaves free at the tips. 
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Var. Krameri Beissner. 

Habit thin and open, the ultimate divisions of the branchlets 
slender, contorted and whip-like. More curious than beautiful. 

Var. lycopodioides Beissner. 

Branches irregular, branchlets twisted, lax. Of no decora¬ 
tive value. 

Var. patula Hort. 

Habit compact, branchlet systems slender, fan-shaped, 
spreading and slightly drooping; foliage dark shining green. 

Var. tamariscifolia Hort. 

A widely-spreading low-growing tree without a leading 
shoot. Several strong, erect branches with much divided 
branchlet systems clothed with dark green leaves, spring from 
ground level, growing at a similar rate to form a flattened top, 
as though the leading shoot had been cut out after acquiring 
a considerable size. 


Var. Youngii Hort. 

Habit pyramidal and elongated, with stoutish, loosely set, 
more or less twisted, spreading branches. It is not very 
attractive. 

Var. Stewartii Hort. 

Young shoots deep yellow, eventually becoming green. It 
forms an attractive tree. 

Dwarf Varieties. 

Var. gracilis aurea pygmaea Hort. 

An attractive dwarf variety with golden leaves. 

Var. nana Beissner. 

A dwarf rounded bush, broader than high, the erect, 
flattened branchlet systems arranged edgeways like those of 
Thuja orientalis. Leaves bright green. But there are modifica¬ 
tions in habit of varieties distributed under this name. Accord¬ 
ing to Murray Hornibrook, 1 there are at least three forms in 
cultivation under this name. There are also colour forms 
including nana alba with yellowish-white leaves and nana 
glauca (syn. compacta, and minima glauca), with glaucous 
leaves. Var. nana was raised in 1861 by Dauvesse of Orleans 

1 Dwarf and Slow-growing Conifers, p. 42 (1938). 
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Var. Shawii Kort. 

A low-growing green-leaved bush. 

All the dwarf forms are excellent plants for the rock garden. 

Chamcecyparis Lawsoniana may be recognized by the ill- 

defined white markings of the foliage and by the lateral leaves 

being larger than the glandular facial leaves. Varieties are 

sometimes confused with forms of Thuja plicata but the latter 

can always be distinguished by its strong odour. In spring the 

pink or crimson staminate flowers will often distinguish it at 
sight. 

It occurs as a wild tree in the coniferous forests of S.W. 
Oregon and N.W. California in a very moist climate, being 
most abundant and luxuriant in a region below 3,000 ft. alti¬ 
tude where it comes under the influence of ocean winds. Its 
associates are Douglas fir, Sitka spruce, hemlock, and Thuja. 
Andrew Murray first sent seeds to Britain in 1854, the recipients 
being Messrs. Lawson of Edinburgh. 

Wood light in weight, white or light yellow, close and 
compact, moderately strong, very durable, finishes with a glossy 
surface, easily worked, and with a pleasant but peculiar lasting 
spicy odour. Howard 1 reports that its oily character is inclined 
to clog tools, necessitating constant sharpening. It is one of the 
most valuable timbers of North America. The wood is used for 
building purposes, interior finish of houses, flooring, boat¬ 
building, railway sleepers and furniture, fence-posts, matches, 
and to some extent in the construction of aircraft. When used 
for linings and drawers in chests and cabinets, it is credited with 
keeping away moths and other insects. The fragrant essential 
oil contained in the wood is stated to be a powerful diuretic, and 
this property is so active that workmen in factories where it is 
being sawn have occasionally to change to other woods. 2 

The Lawson cypress is one of the most useful conifers we 
have. It will grow on almost any soil, and is unaffected by 
severe frost. Its extreme hardiness in this country is remarkable 
considering the mildness of the climate in which it grows 
naturally. It was unaffected by the severe frost experienced in 
the National Pinetum, Bcdgebury, in January, 1940. On the 
night of i9th-2oth, 46 degrees of frost were registered in the 
valley where the different varieties were growing and not one 

1 Timbers of the World, 54 (1920). 

2 Hough, American Woods, x, 241, pp. 41-42. 
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was killed, whereas, in the same valley, only one tree of the 
Cupressus spp. survived. Altogether more than 100 trees were 
killed, some between 30-40 ft. high. In another place 47 degrees 
of frost were recorded. 

It is one of the most popular of evergreens, and there are 
few gardens where it is not represented by one or other of its 
varieties. Trial plantations of Lawson cypress have been made 
under forest conditions in various parts of the country, and its 
use as a forest tree is now in a measure assured. It succeeds in 
moist ground and can be used pure or in mixture with other 
species. Timber produced by ornamental trees is of good 
quality, and Elwes and Henry 1 over 30 years ago referred to 30 
acres of forest plots of this species in Prussia, where after 20 
years’ experience the wood grown was as good as that produced 
in Oregon. It lends itself to natural regeneration and trees raised 
in this manner are of rapid growth. The best results are obtained 
when the seed falls on moist ground where there is little coarse 
ground vegetation. The variable character of the tree under 
cultivation suggests that considerable care should be exercised 
in the selection of seed trees for raising trees for sylvicultural 
work, only the best-grown ones being selected, and those in 
isolated positions for preference. It is a light-demanding tree, 
and recommendations have been made that for forest work they 
should be planted 4-5 ft. apart each way, and be cleared of 
lower branches as necessary. When used for hedges the plants 
may be spaced from 2-3 ft. apart according to size. The variety 
Allumii is useful for hedges and Messrs. Jackman of Woking 
have introduced a good variety for hedges under the name of 
“ Green Hedger ”, 


Chamaecyparis nootkatensis (Lambert) Spach. 

Nootka Cypress or Yellow Cypress. 

Chamcecyparis nutkaensis Lindley and Gordon; Cupressus americana 
Trautvetter; C. nootkatensis Lambert; C. nutkaensis Spach; Thuja excelsa 
Brongniart; Thujopsis borealis Fischer; T. Tchugatskoyae Carriere. Alaska 
Cypress; Alaska Sound Cypress; Nootka Cypress; Nootka Sound Cypress; 
Sitka Cypress; Tschugatskoy (a name said to have been given by early 
Russian settlers in the neighbourhood of Nootka Sound); Yellow Cedar 

A tree similar in habit to the Lawson cypress, attaining in 
America 120 ft. in height and 18 ft. in girth. Bark brownish 
grey, separating on the surface into large, thin, loose scales. 
Branches smooth, brown, the younger ones roughened with 
persistent brown remote leaves. Branchlet systems in flattened, 

1 Trees of Great Britain and Ireland, v, 1207 (1910). 


(Fig. 38.) 
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pendulous, fern-like sprays with alternate pinnae arranged in 
two ranks. Leaves dull green without white streaks, rank¬ 
smelling when bruised or rubbed; closely pressed in opposite 
pairs equal in length, rV—| in. long, abruptly narrowed or sharp- 
pointed at the apex, the lateral pair keeled, the facial pair 
flattened, rhomboidal; shiny, not or rarely glandular ridged; 



Fig. I *.— CHAM SECY PARIS NOOTKATENS 1 S. 

a, spray with two cones; b, branchlet; c, male cone; d, expanded female cones in various 

positions; e, seeds. 

those on the main axis equal in length, i in. long, free at the 
acute tips. Male flowers yellow, opening during May; female 
flowers small, green. Cones ripening in May or June of the 
following year, globose, stalked, green tinged with plum-colour 
and a light glaucous bloom, about £ in. in diameter; scales 4-0* 
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each with a triangular sharp-pointed process. Seeds 2 on each 
scale, flattened, winged, without resin tubercles. Under culti¬ 
vation it has shown much less tendency to variation than 
C. Lawsoniana. 

The most notable varieties are : — 

Var. argenteo-variegata Beissner. 

Foliage variegated with creamy white, very liable to revert 
to type. Not attractive. 

Var. aureo-variegata Beissner. 

Foliage variegated with yellow. Not attractive. 

Var. compacta Beissner. 

A dwarf form of dense habit resembling a high mountain 
type. Suitable for rockeries. 

Var. glauca Beissner. 

Leaves glaucous. An attractive and useful kind. 

Var. lutea Beissner. 

Young shoots and leaves yellowish, changing to green. One 
of the most vigorous and useful varieties. 

Var. nidiformis Beissner. 

A plumose form, the slender shoots clothed with closely 
pressed, deep green, awl-shaped leaves, each with a central 
gland on the back. 

Var. pendula (Beissner) Schneider. 

Branches almost horizontal, branchlets very pendulous, 
hanging vertically in slender streamers several feet long. A 
very graceful and handsome variety, though rather funereal 
in appearance. 

The yellow cypress is sometimes confused with C. Law¬ 
soniana, but the foliage is coarser, has a distinct odour when 
bruised and is of a duller green than in the latter tree, the leaves 
are equal or nearly equal in size, the male flowers are yellow 
(not pink or crimson as in C. Lawsoniana ), the cones take 
longer to mature and each scale is furnished with a triangular 
pointed boss which is absent in Lawson's cypress. 

It is a native of the Pacific Coast region of W.N. America 
occurring in the Cascade Mountains of N. Oregon, Washington' 
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British Columbia, and Alaska to Prince William Sound. It was 
discovered at Nootka Sound by Menzies in 1793, and was intro¬ 
duced to Britain about 1853. 

Wood of excellent quality, hard, close-grained, yellow, very 
durable, fragrant, finishing with a satinj' surface, and some¬ 
times prettily marked. It is used in boat-building, general 
carpentry, and cabinet work. Timber has been exported to 
China and used as a substitute for satinwood, although the two 
woods are not alike. Cabinet and furniture manufacturers in 
this country use the wood to some extent, and mistakes have 
arisen through the substitution of the wood of the deciduous 
cypress (Taxodium distichum ), for this species, owing to the 
common name of yellow cypress having been used in connection 
with the wood of both trees. Therefore, care should be taken 
to keep the two kinds separate in commerce. 

The Nootka or yellow cypress succeeds well in Britain, even 
in cold places and on poor, gravelly but moist soils. It also 
grows well on thin soil overlying limestone. On good soils and 
in sheltered places growth is correspondingly faster. It is per¬ 
fectly hardy, even in low-lying places subject to late frosts, 
and is rarely troubled by insect pests, although on hot, dry soils, 
unthrifty plants may sometimes be attacked by scale insects. 
Elwes 1 had great confidence in its future as a forest tree for 
poor, dry soils, and he planted 10,000 trees on his own estate 
for the production of timber. From our experience we 
find that it gives better results on soils that are moderately 
moist than on those which dry out quickly. As an ornamental 
tree its value is well known. Seeds produced in this country 
are much less fertile than those of the Lawson cypress and it is 
rare to find a natural seedling where those of Lawson cypress 
appear by the thousand. 


Chamaecyparis obtusa (Siebold and Zuccarini) 

Endlicher. (Fig. 39.) 

Hinoki or Hinoki Cypress. 

Cupressus obtusa K. Koch; C. pendula Maximowicz [not Lambert], 
Retinispora obtusa Siebold and Zuccarini; Thuja obtusa Masters. 

A tree 80-120 ft. high, and 10-12 ft. in girth in Japan with 
a straight trunk more or less buttressed at the base. Bark 
reddish-brown, shed in long, narrow strips. Branches close se , 
spreading or horizontal, reddish. Branchlet systems flattene , 

1 Trees of Great Britain and Ireland, v, 1198 (1910). 
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tripinnate, slightly drooping at the tips. Leaves closely pressed, 
of two sizes, the lateral pair much the larger, boat-shaped, tV 
in. long, blunt at the apex or with a minute point; the smaller 
pairs about Yr in. long, triangular, with a thickened apex, 
all prominently lined below with white X-shaped markings 



Fic. 39.— CHAMAiCVPAR 1 S OBTUSA. 
a, spray with two cones; b, branchlcts; c, seeds. 


produced by a coating of wax. Leaves on the branchlets 
oblong, unequal, the lateral \ in. long, the facial in. long, with 
spreading, blunt points. Cones stalked in. in diameter, the 
largest of all the species, orange-brown when ripening; scales 
7-8, rarely 10, the outer surface depressed with a minute ridge 
in the centre. Seeds 2-5 on each scale, £ in. long, winged. 

The following are the principal varieties in cultivation •_ 

R 
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Var. albo-spica Beissner. 

Young shoots cream-coloured, gradually changing to pale 
green during summer. 

Var. aurea (Fortune) Beissner. 

Young shoots golden yellow, but liable to have green-leaved 
shoots among those with golden leaves. It was introduced to 
the Royal Nursery at Bagshot in 1861 by Robert Fortune. 

Var. compacta (Gordon) Hartwig and Ruempler. 

A dwarf dense form with very short branches and branch- 
lets. It is a good plant for the rock garden. 

Var. breviramea (Maximowicz) Regel. 

C. breviramea Maximowicz. 

Of narrowly-pyramidal habit with short branches and thin 
branchlets, the cones rather smaller than those of the type. 

Var. Crippsii (Cripps) Rehder. 

A very beautiful golden-leaved form, the branchlets in dense 
flattened sprays. It was raised by Mr. Cripps who fifty years 
ago had an old-established nursery in Tunbridge Wells. 

Var. erecta Beissner. 

This is a green-leaved variety of stiff fastigiate habit. 

Var. ericoides Boehmer. 

Cupressus pisifera var. Sanderi Dallimore and Jackson; Jumperus 
Sanderi Hort; Retinispora Sanderi Sander. 

This is a fixed juvenile state forming a dense broadly conical 
or subglobose bush, with bluish-green leaves which turn brown 
or purplish in autumn, becoming green again in spring. It has 
always been difficult to place under its correct species as it is 
unlike other varieties of C. obtusa or C. pisifera. Gordon 1 calls 
it Retinspora ericoides Zuccarini, the Heath-like Japan Cyp¬ 
ress, and suggests that it is most probably the primordial f orm 
of Retinspora leptoclada, a name that has since been connected 
with a variety of both Chamcecy paris obtusa and C. thyoides. 

Var. filicoides (R. Smith) Hartwig and Ruempler. 

A bush of dense habit with short branches and the ultimate 
divisions of the branchlets very short, compact, and fern-li e, 
less flattened than in the type. Leaves nearly equal in size, in 
four ranks, ovate, obtuse, often glandular. 

1 Pinetum, Supplement, 91 (1862). 
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Var. formosana Hayata. 

A tree attaining 130 ft. high in the moutains of Formosa. 
Leaves, cones, and seeds smaller than in the typical form. Ripe 
cones about J-f in. in diameter. Seeds about T x 2 in. across. 
Introduced in 1910 by Matsumura, a Japanese botanist, who 
sent seeds to Mr. Clinton-Baker at Bayfordbury, but only one 
seedling was raised. 

Clinton-Baker, op. cit. iii, 56 (1913). 

Var. gracilis Rehder. 

A pyramidal form, the erect branches having a tendency to 
pendulous tips, leaves bright green. 

Var. gracilis aurea (R. Smith) Nicholson. 

C. obtusa aurea Youngii Bobbink and Atkins. 

Habit as in the former, leaves golden at first, green later. 

Var. lycopodioides (Gordon) Carriere. 

Clubmoss-like Cypress. 

Retimspora lycopodioides Standish; R. monstrosa Hort. 

Of dwarf habit with irregular rigid branches and coarser 

branchlcts than in the type, the ultimate branchlets decidedly 

crowded, angled and sometimes fasciated, with the leaves 

arranged in many ranks, closely pressed, elongated and blunt 

at the apex, with a coarse moss-like appearance. It was intro- 
duced in 1861. 


Var. lycopodioides aurea (Barron) Nicholson. 

Habit as in the last named but with golden leaves. 

Var. lycopodioides coralliformis Beissner. 

A dwarf bush in which there is greater fasciation of branch 
lets than in the type. 


Var. Keteleeri Hort. 

A form with golden leaves rather similar to var. Crippsii. 


Var. magnifica (R. Smith) Beissner. 

A very vigorous tree, well branched and clothed 
green leaves. 


with bright 



244 


pinace^e 


Var. nana Carriere. 

A dwarf, slow-growing, rather spreading, green-leaved 
bush suitable for the rock garden. 

Var. nana aurea Carriere. 

Habit as in the last-named, leaves golden. 

Var. pygmaea (Gordon) Henkel and Hochstetter. 

The Pygmy Japanese Cypress. 

A very dwarf shrub of cushion-like appearance rarely 2 ft. 
high. Leaves shiny lichen-green, scale-like. It was introduced 
to the Royal Nurseries, Bagshot, in 1861, under the erroneous 
name of Thuja pygmcea, by Robert Fortune, who found it 
growing as a favourite plant in Japanese gardens. 

Var. tetragona (Gordon) Hornibrook. 

Recognized by its irregularly arranged branchlet systems 
with the ultimate divisions quadrangular. Leaves almost 
uniform in size, ovate, sharp and spreading at the points, green. 
It is usually represented in gardens by its golden-leaved form 
aurea. In this the leaves are golden when young, green later. 
It was imported from Japan by Messrs. Barron of the Elvaston 
Nursery, in 1873. 

Var. Troubetzkyana Rovelli. 

Dwarf and compact, with short, widely spreading branchlets 
and closely-pressed light green leaves, which are thick, lance¬ 
shaped, and glandular on the back. First noticed in the garden 
of Prince Troubetzky at Pallanza. 

C. obtusa is easily recognized amongst other species by its 
unequal, blunt leaves with clearly defined white markings and 
relatively larger cones. 

It is found wild in S. and Cent. Japan at elevations of 2,000- 
5,000 ft. where it grows in mixed forests. It was introduced in o 

cultivation by John Gould Veitch in 1861. . 

Wood often white or straw-coloured, but sometimes pink. 
It is light, strong, very durable, fine and straight-grained, 
fragrant, easily worked, and finishes with a good l us fj^ us 
surface. It is very popular in Japan for high-class building 
construction, houses, bridges, etc., and is also used for genera 
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1 LA 1 L A/// \ Cupressocypans Leylandii at Kew Cottage. Bidboholgh 

Age from cutting 13 years. Height 30 ft 
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joinery, ceilings, panelling, and for cabinets and furniture, 
especially as a base for high-class lacquer ware. Elwes 1 
regarded it as unsurpassed amongst coniferous woods for fine, 
high-class work, the nearest to it being the wood of C. uootka- 
tensis. In some instances the wood is very beautifully marked, 
and such samples command a high price for furniture. The 
tree is sacred amongst disciples of the Shinto faith and is culti¬ 
vated in the vicinity of temples. The palaces of the Mikado in 
Kyoto are said to be largely built of this wood. The bark has 
great decay resisting properties and is used for roofing purposes. 
So straight and even-grained is the wood that it can be cut up 
into very thin shavings which are used for chip-braid for the 
manufacture of ladies’ hats. Examples of the shavings are to 
be seen in Museum 3 at Kew. A replica of a famous Japanese 
gateway, “ The Gate of the Imperial Messenger ”, made of 
the wood, was presented to Kew by the Japanese Government 
in 1910 and erected near the pagoda in the gardens. 

The Hinoki cypress is one of the five most important trees of 
Japan, and it is found in extensive natural and planted forests. 
The Imperial forests in Kiso are said to be composed largely of 
this species and are celebrated as being one of the three best 
forest areas in Japan. The tree is grown on rotations of 80-100 
years. In addition to its value as a timber tree it is much grown 
for decoration and is largely employed for dwarfing. In 
Britain its use is limited to amenity planting and its varieties 
are very suitable for gardens where space is limited. The type 
does not grow very rapidly here and might well be employed 
in places where C. Lawsoniana is likely to outgrow its allotted 
space. Both it and its varieties thrive in moist neutral soils and 
in those that have decided acid tendencies. The varieties are 
increased by means of cuttings. 


Chamaecyparis pisifera (Siebold and Zuccarini) 

Endlicher. (Fig. 40.) 

Sawara Cypress. 

Cupressus pisifera K. Koch; Retinispora pisifera Siebold and Zuccarini; 
Thuja pisifera Masters. 

A tree 90-120 ft. high and 9-12 ft. in girth in Japan. Bark 
reddish brown, scaling off in long thin strips. Branches and 
branchlets as in C. Lawsoniana , with the ultimate divisions 
flattened. Leaves closely pressed, with spreading, spine-like 

1 Trees of Great Britain and Ireland, 1189 (1910). 
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tips, the lateral pair boat-shaped, the facial pair flattened; 
ovate, acuminate, obscurely glandular, shining green above, 
marked below with white patches; those on the main branches 
reddish-brown, equal in length, in 4 ranks, oblong, in. 
long, with long, spreading, triangular points. Cones on short, 
scaly branchlets, globose, £ in. in diameter, glaucous-green 




Fic. 40.— CHAM/ECY PARIS P 1 S 1 FERA. 

spray with five cones; b, branchlets; c, cone; rf, seeds; «r, spray with juvenile foliage, 

known as C. sqtiarrosa. 


while growing, dark brown when mature; scales usually io> 

depressed in the centre, with a minute point. Seeds eaC ^ 

scale, brown, ovate, with prominent resin tubercles and broa 

lateral wings. . 

C. pisifera has been cultivated for hundreds of years in J apa 

and has given rise to numerous varieties. The majority are 
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marked by the continuance for an indefinite period of the 
juvenile type of foliage. Varieties possessing this peculiarity 
were at one time thought to belong to a distinct genus Rciini- 
spora, a generic name no longer recognized by botanists 
although it is sometimes used in gardens. 

The varieties can be divided into two groups, those that bear 
the mature type of leaves and those in which tin* juvenile form 
of foliage is retained. 


Varieties with the Adult form of Foliage. 

Var. aurea (Gordon) Henkel and Hochstet.cr. 

Retinispora pisifera var. aurea (Fortune) Gordon. 

The young leaves are golden at first but the colour fades 
during summer. It has been stated that it originated in Messrs. 
Barron’s nursery near Derby in 1873, but Gordon in his Supple¬ 
ment to “ The Pinetum " 1862, records that it was introduced 
by Robert Fortune to the Royal Nursery at Bagshot in 1861, 
he having found it near Yeddo. 

Var. argentea (Fortune) Dallimore. 

Retinispora pisifera var. argentea (Fortune) Gordon. 

The smaller branchlets bear silvery-white and green leaves 
intermixed. Except for a few weeks when the leaves are first 
developed it is not very attractive. Robert Fortune collected it 
from gardens in the Island of Nippon and sent it to the Royal 
Nursery at Bagshot in 1861. 

Var. filifera (Seneclauze) Hartwig and Ruempler. 

Cupressus pisifera var. filifera Masters; Retinispora filifera Standish. 

A bush or shrub, usually broader than high, with spreading 
branches and long, whip-like branchlets which are undivided 
for the greater part of their length, and terminate towards the 
end in two-parted divisions. Leaves in alternately opposite 
pairs, awl-shaped, sharp-pointed, about £ in. long, white on 
the inner surface. A very distinct variety, and seemingly far 
removed from the type, although it occasionally bears cones 
like those of C. pisifera. 

Var. filifera aurea Beissner. 

This varies from the last-named by having yellow leaves. 
Aureo-variegata is another form with yellow leaves. 
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Var. minima Hornibrook. 

C. pisifera var. squarrosa minima Hornibrook. 

A dwarf shrub of very compact habit with closely arranged 
branchlets bearing an intermediate type of rather recurved 
leaves. It is a useful rockery plant. 


Varieties with the Juvenile type of Foliage. 

Var. plumosa (Carriere) Otto. 

Cupressus pisifera var. plumosa Masters; Retinispora plumosa Veitch. 

Usually a dense bush of conical habit with crowded, more 
or less overlapping, branchlet systems. Leaves awl-shaped, 
soft and spreading, intermediate in length and arrangement 
between those of the mature tree and those of the very distinct 
variety squarrosa. It was introduced by John Gould Veitch at 
the same time as the type, 1861. It is not unusual to find 
branchlets bearing the adult type of leaves. 

Var. plumosa albo-picta Hort. 

Foliage often white at the tips. 

Var. plumosa argentea (S6n£clauze) Otto. 

Tips of branches whitish. This and the preceding variety 
are much alike and neither one is really decorative. 

Var. plumosa aurea (R. Smith) Otto. 

Young growths and leaves golden. An attractive variety. 
A dwarf golden-leaved form is variously known as aurea nana 
and aurea pygmcea. 

Var. plumosa flavescens Beissner. 

Points of the young branchlets pale yellow. 

Var. squarrosa (Endlicher) Beissner and Hochstetter. 

Retinispora squarrosa Siebold and Zuccarini. 

A small tree or dense shrub with handsome glaucous foliage. 
Leaves linear, soft in texture, in alternately opposite pairs, or 
whorls of four, with the bases clasping the branchlets, flattene , 

£ in. long, whitened on both surfaces. It was introduced in 
1843. The form known as sulphurea has leaves of a pa e 

yellowish hue. 
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The form described in earlier editions of this work as 
Cupressus pisifera var. Sanderi, is now looked upon as Chamcc- 
cyparis obtusa var. ericoides, which see. 

From other species of Chamcecyparts, C. pisifera can be 
distinguished by its sharply pointed leaves with prominent white 
markings below, and by its small cones. 

The Sawara cypress is indigenous in the Central and S. parts 
of the mainland of Japan at elevations of 2,000-5,000 ft. and 
has much the same distribution as C. obtusa. It is a common 
tree in temple grounds and was introduced into England in 1861. 
With the exception of the ubiquitous “ Lawson cypress ”, it 
is the conifer most often met with in gardens in one or other of 
its many forms. 

The timber appears to be less valued in Japan than that of 
C. obtusa, although it is very similar in appearance and 
suitable for general carpentry. Wood grown in this country 
works well, and is fragrant and white in colour. It is used in 
Japan for doors, boxes, and bentwood articles. 

This species and its varieties thrive throughout the greater 
part of the country, except in very cold and wind swept areas. 
It succeeds in any good garden soil, but is unsuitable for smoky 
towns. The varieties are easily increased by cuttings or by 
grafting upon stocks of the type. It has no value for sylvicul¬ 
tural purposes in Britain. 

Wilson, Conifers and Taxads of Japan, 78 (1916). 

Chamaecyparis thyoides (Linnaeus) Britton, 

Sterns and Poggenberg. (Fig. 41.) 

White Cypress. 

Chamaecyparis sphseroidea Spach; Cupressus thyoides Linnaeus; Thuja 
sphaeroidea Sprengel; T. sphaeroidalis A. Richard. Cedar; Coast White 
Cedar; White Cedar. 

A tree attaining in N. America, under the most favourable 
conditions, a height of 70-90 ft. and a girth of 9-12 ft. Bark 
thick, reddish-brown, Assuring into narrow, spirally twisted 
ridges. Branchlets reddish-brown, bearing triangular, acumin¬ 
ate, sharply pointed leaves, each marked on the back with a 
conspicuous resin gland. Branchlet systems alternate, forming 
short, erect, fan-shaped, tripinnate, flattened sprays. Leaves 
iVrVin. long, glaucous-green with white margins, lateral pairs 
boat-shaped with sharp-pointed, spreading tips, facial pairs 
closely pressed, ovate-triangular, short-pointed, flat or keeled; 
most of the leaves are marked on the back with a resinous gland. 
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Male flowers minute, dark brown, with 4-6 pairs of stamens. 
Cones ripening in the autumn of the first year, globose, £ in. in 
diameter, on a short scaly stalk, glaucous or bluish-purple 
during growth, ultimately reddish-brown; scales 6, each with 
an ovate, pointed, often reflexed central process. Seeds 1-2 on 



Fic. 41.— CHAM/ECYPARIS THYOIDES. 
a, spray with four cones; b, branchlets; c, cone; d, seeds. 


each scale, fo in. long, brown, without resin tubercles, wings 
narrow. 

The following varieties are in cultivation : 

Var. andelyensis Schneider. 

C. t. var. leptoclada Sudworth; C. sphaeroidea var. andelyensis 
Carriere; Retinispora leptoclada Gordon [not Zuccarini]. 

A shrub with erect, close-set branches terminating in 
flattened branchlet systems, bearing partly adult and partly 
juvenile leaves which tend to fall away early. It fruits freely 
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but is of slow growth and seems to lx* less hardy than the type. 
It originated at Andeleys, France, about 1850. 


Var. ericoides (Carriere) Sudworth. 

A small, dense, pyramidal bush, glaucous at first but turning 
bronze or purplish-brown in winter, of doubtful origin, being 
like at least two varieties of other species. However, it is 
definitely stated to have been raised from a seed ot C. thy aides 
and to have retained the juvenile type of leaf. Some ot these 
juvenile forms resemble one another so closely that their correct 
identity is doubtful. 


Var. glauca (Endlicher) Sud worth. 

C. sph^eroidea var. kewensis Hort.; Cupressus thvoides var. kewensis 
Hort. 

A compact bush with reddish shoots and glaucous or silvery 
leaves. 

Var. Hoveyi Sudworth. 

Of slender habit, the ultimate divisions of the branchlets 
forming dense terminal tufts. 

Var. nana Endlicher. 

A dwarf, compact rounded bush with glaucous leaves. 
Suitable for the rock garden. 


Var. variegata Sudworth. 

Leaves interspersed with green and yellow. 

The white cypress is recognized amongst other species by 
the flattened, fan-shaped branchlet systems and the small 
glaucous cones. 

As a native tree C. thyoides has its headquarters in the 
Atlantic and Gulf States. It flourishes in maritime swamps and 
extends from Maine to N. Florida and westward to Pearl River. 
Mississippi, but does not occur far inland. It was introduced 
by Peter Collinson in 1736, but seldom becomes a large tree in 
this country. 

C. thyoides is a valuable timber tree in America. The wood 
is light reddish-brown darkening with age, fragrant, easy to 
work, and suitable for building purposes, fence posts and tele¬ 
graph poles, cooperage, mine timbers, etc. In addition to newly 
felled timber, large quantities of wood are found buried in salt 
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marshes in S. New Jersey, where no timber now grows. Trees 
200-1,000 years old are found lying across each other, some 
partly decayed and others sound. These trunks have been dug 
up and the sound wood sawn into shingles. 

This species has no value for forest planting in Britain and 
is not of first importance as an ornamental tree although it 
grows well in wet ground and withstands severe cold. 

Rev. Hort., 1880, p. 96. 
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Cryptomeria japonica (Linnaeus fil.) Don. (Fig. 42.) 

Japanese Cedar. 

Cryptomeria Fortunei Hooibrenk; Cupressus japonica Linnaeus f.; 
Taxodium japonicum Brongniart. Goddess of Mercy Fir; Peacock Pine; 
Sugi. 

This, the only representative of a genus belonging to the 
tribe Taxodiece of Pinacece , is a very variable evergreen tree, 
attaining a height of 120-150 or more ft., and a girth of 15-25 ft., 
with a clean, tapering trunk rising well above well-defined but¬ 
tresses. Bark reddish-brown, fibrous, becoming detached in 
long shreds. Branches usually in whorls, horizontal or drooping. 
Branchlets spreading or drooping, eventually deciduous. Young 
shoots green, without down. Winter buds small, hidden by 
small awl-shaped, immature leaves. Leaves spirally arranged, 
persisting 4-5 years, awl-shaped, J —\ in. long, the first leaves 
of the year shorter than the later ones, curving inwards, some¬ 
times slightly twisted, pointing forwards, keeled on both sur¬ 
faces, margins entire, apex tapering to a blunt point, base 
spreading and clasping the shoot, stomata on each surface. 
Male and female flowers on different parts of the same branc . 
Male catkins sub-terminal, in clusters of 20 or more from t e 
leaf-axils, £ in. long, produced in autumn, expanding and 
shedding their pollen in March; orange or reddish when 
opening. Female flowers formed in autumn at the points o 
short branchlets, appearing in winter as small green rosettes o 
leaves. Cones brownish, globular, solitary, £-£ in. long and 
wide, ripening the first year and remaining on the trees tor 
many months after shedding the seeds; scales 20-30, centra y 
attached to the axis; stalked, with 2-3 straight or curved, spine¬ 
like processes at the apex; the bract combined with the scale tor 
the greater part of its length and showing as a recurved poin 
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on its outer surface. Seals dark brown, irregularly triangular, 
up to \ in. long and J in. wide, each edge narrowed into a rudi¬ 
mentary wing. A peculiarity of the species is that the growing 
shoot is sometimes prolonged from the apex of the cone. 
Cryptomeria is derived from the Greek kryptos, hidden, and 
meroe, part; meaning obscure. 

Numerous forms have been given varietal names. The three 
first are geographically distinct, others are of garden origin. 


Yar. sinensis Siebold and Zuccarini. 

C. Fortunei Hooibrenk. 

A variety with more slender and more drooping branchlets 
than the last two, with fewer scales to the cone, rarely more than 
20, and usually two seeds to each scale. Native of China. 


Var. Lobbii Carriere. 

C. Lobbiana Billain. 

A tree of denser and more compact habit than the var. 
japonica, with longer leaves which are light green in colour. 
Cones with the processes and tips of the bracts longer and more 
slender than in the typical form. This is perhaps a geographical 
type occurring in Japan, where it was collected by Wright. It is 
regarded as the hardiest form and was originally introduced 
from the Botanic Garden, Buitenzorg, Java, about 1853, by 
Thomas Lobb. 

Var. japonica (Linnaeus fil.) Henry. 

This is the typical form occurring wild in Japan. It forms a 
tall, pyramidal tree with spreading branches and rather small, 
dark green leaves. Bracts of the cones long-pointed; seeds 
usually 5 to each fertile scale. 

The garden forms include the following : — 

Var. araucarioides Henkel and Hochstetter. 

Branchlets long, slender and wide apart. Leaves dark green, 
short, stiff, curving inwards. 

Var. dacrydioides Carriere. 

Habit compact; branchlets rather short, slender. Leaves 
small, J in. long, closely set, stiff, dark green. It has been sug¬ 
gested that it may be a depauperate form. 



Fig. 42 . —CRYPTOMERIA JAPONIC A and Var. ELEGANS. 

a, spray with three cones; b, leaves showing bands of stomata; c, section of leaf; d, cone 
scale with its bract united below to the toothed seed-bearing scale; e> inner side of cone 
scale, showing three seeds; f, seeds, g, spray of var. elegans; h, section of leaf. 
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Var. elegans (Henkel and Hochstetter) 

Masters. (Fig. 42.) 

Cryptomeria elegans Veitch; C. gracilis Hort. 

A well-marked variety of bushy habit in which the juvenile 
type of foliage is retained. Branch system dense, main branches 
short, branchlets numerous. Leaves spreading outwards and 
downwards, flattened, narrow, soft to the touch, J-i in. long, 
bright green in summer, changing to reddish-bronze in autumn 
and wintei, and back again to green in spring. (Tones rarelv 
produced, smaller and smoother than those of the type. Intro¬ 
duced from Japan in 1S61 by John Gould Veitch. It should be 
given a sheltered place as it is liable to be blown about badly 
during stormy weather. 

Var. elegans compacta Hort. 

Habit very dwarf and compact with the juvenile tvpe of 
leaves. 

Var. elegans nana Beissner. 

A dwarf plant of dense habit with crowded leaves of the 
juvenile type. 

Var. fasciata Hort. 

A stunted bush with many fasciated branches. 

Var. Lobbii nana Hort. 

Of dwarf habit with dark green leaves. 

Var. nana Fortune. 

Var. pygmaea Knight. 

A low bush, usually below 3 ft. high, of compact habit with 
twisted or curved leaves. 

Var. pendula Leroy. 

Lateral branchlets long, slender, pendent. 

Var. pungens Carriere. 

Leaves straighter, stiffer, more spreading and sharper- 
pointed than the type. F 

Var. selaginoides Rovelli. 

Branches long, slender, with short-tufted branchlets 
apex. 


near 
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Var. spiralis Siebold. 

Var. spiraliter falcata. 

A curious variety with slender branches. Leaves closely 
pressed and twisted, giving a screw-like character to the branch. 

Var. albo-variegata Young. 

Shoots with white leaves occurring here and there amongst 
leaves of normal colour. 


Var. variegata Hort. 

Leaves variegated with yellow. 

Var. Vilmoriniana Hornibrook. 1 

An unusually slow-growing dwarf form, developing into a 
very dense globular bush. Branchlets small and crowded. 
Leaves minute, 3-5 mm. long. Found at Les Verriers in 1923 
to where it had been brought from Japan by M. Phillipe de 
Vilmorin many years earlier. 

The following varieties are grown under Japanese names: — 

Var. Kusari Sugi. 

A dwarf plant with clustered branches. 

Var. Ha-o-Sugi. 

Branchlets long, slender, and curving. Leaves thick, 
pointed, incurved. 

Var. Husari-Sugi. 

Branches curiously bent. 

Var. Sekkwia-Sugi. 

An erect tree of free growth with the point of every shoot 
fasciated 

Var. Yenko-Sugi. 

A form with long, slender branches bearing few branchlets. 


Cryptomeria is allied to Araucaria and Sequoia . It resembles 
Araucaria Cunninghamii in its spirally arranged foliage, u 
the leaves of the latter end in bristle-like points, whereas in 
Cryptomeria they are merely bluntly pointed. Sequoia Welling- 
tonia differs in having its subulate leaves closely pressed agains 
the branchlet and arranged in three ranks. In Cryptomeria t e 


1 The Garden, Jan. 19 th, I9 2 4* 
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leaves are free in their upper half, and are arranged in five 
ranks. 

It is a native of China and Japan, and was originally dis¬ 
covered in the former country in 1701 by James Cunningham, 
and in Japan by Kaempfer in 1692. It, however, remained for 
Captain Evcrard Hume to introduce the tree to England, for he 
sent seeds to Kew in 1842. Two years later Fortune sent seeds 
to the Roval Horticultural Society. 

Wood coarse-grained and fragrant, heartwood red, sapwood 
yellow or whitish. It is strong, durable, easy to work, very 
variable in grain, sometimes handsomely figured, and is one of 
the most widely used timbers of Japan. Its uses include all 
kinds of building construction, panelling, furniture, joinery, 
boxes, etc., and it is not readily attacked by insects. The bark 
is also of importance, for it is carefully stripped from trees when 

they are cut down, and used for roofing houses and other 
buildings. 1 

Professor Sargent says 2 3 4 that Japan owes much of the beauty 
of its groves and gardens to the Cryptomeria. The tall, shaft¬ 
like stems tapering abruptly from a wide base, covered by the 
bright reddish bark, and surmounted by regular conical dark 
green heads, are very impressive and are only rivalled by the 
Sequoias of California. They occur in natural and planted 
forests over extensive areas south of Hakodate and are particu¬ 
larly plentiful in Hondo. With the exception of Pin us dot siflora, 
Cryptomeria is the most commonly grown conifer in Japan! 
thriving in open positions in a variety of soils. It has been 
planted in Japan from very early times'Under forest conditions 
it grows very fast and in State forests is treated on a 80-100 
years’ rotation; the rotation in the Imperial forests being 60- 
120 years. Cryptomeria is stated to form 30 per cent 1 of the total 
area of Japanese forests, but it is also widely planted in gardens 
and about temples. Sargent' gives an account of the impressive 
groups of this tree which surround the temples and the tomb of 
Ieyasu at Nikko and of the avenue which leads up to the tomb, 
along which the descendants of Ieyasu travelled from the 
capital of the Shoguns to do honour to the burial-place of the 
founder of the Tokagawa dynasty. This avenue, he says ‘ ‘ has 
not its equal in stately grandeur.” The story of the creation of 


1 Sargent, Forest Flora of Japan, p. 74 

2 Sargent, loc. cit. 

3 Forestry of Japan, 93 (1910). 

4 Loc. cit. 


(1894). 
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the avenue is as follows: “ When the body of Ieyasu was laid 
to rest on the Nikko Hills, his successor in the Shogunate called 
upon the Daimyos of the empire to send each a stone or a 
bronze lantern to decorate the grounds about the mortuary 
temples. All complied but one man who was too poor to send a 
lantern but offered to plant trees along the road that future 
visitors to the tomb might be protected from the heat of the 
sun." His offer was accepted and has proved one of the most 
magnificent of all monuments. The avenue is kept intact, trees 
blown or cut down being replaced. This famous avenue was 
formed at the beginning of the seventeenth century. 

Wilson 1 states that the most impressive Cryptomeria avenue 
he saw was the one on Koya-san on the borders of Yamato and 

w 

Kii provinces, said to have been planted by a priest, Ogo 
Shonin, about 650 years ago. It is more than a mile long and 
consists of trees of surpassing grandeur, 120 to 180 ft. high and 
up to 25 ft. in girth. 

The type and its varieties thrive in all except the coldest 
parts of the British Isles, where good moist soil is found. It is 
not a suitable tree for dry hard soils or for exposed situations. 
Recommendations have been made to the effect that it might be 
profitably planted for the production of pit props, but judging 
from its growth as a decorative tree there does not appear to be 
any reason to suppose that it can compete with pine, spruce, 
and larch. Trees 80-100 ft. high have been recorded in several 
parts of the country, but really well-developed specimens are 
uncommon. 

Elwes and Henry, The Trees of Great Britain and Ireland, i, p. I2 7 
(1906). 


CUNNINGHAMIA R. Brown ex Richard. 

A genus of evergreen trees with spreading branches pen¬ 
dulous at the tips. Leaves spirally arranged, spreading in two 
ranks. The foliage closely resembles that of some Araucarias 
in shape but the cone differs in having three seeds instead of 
one on each scale. 

Cunninghamia lanceolata (Lambert) Hooker fil. 

Cunninghamia sinensis Richard; jBelis jaculifolia Salisbury, Pinus 
ianceolata Lambert. 

An evergreen tree up to 150 ft. high, and 18 ft. in girth. 
Bark of old trees brown, shed in long irregular strips, showing 


1 Conifers of Japan, 69 (1916). 
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the young reddish bark beneath. Branches of young trees more 
or less whorled, of old trees irregular. Lateral branchlets 
deciduous. Young shools without down, densely clothed with 
leaves. Winter buds round, flattened, and covered by leafy 
scales, the flower-buds larger than the others. Leaves spirally 
arranged, those on the main axis standing out from all sides of 
the stem, those on the under-side of the branches turning up¬ 
wards by a basal twist so that all appear to spring from the sides 
and surface of the shoot; persisting alive for five or more years 
and remaining dry and dead on the branches for several years 
more; lance-shaped, curving backwards, i-2f in. long, Vc-J in. 
wide at the base, green or glaucous-green, margins finely 
toothed, apex a long, slender point; stomata in a broad band on 
each side of the midrib on the under-surface. Male flowers 
sub-terminal in short catkins, about twelve of which form a 
dense cluster at the end of the shoot. They are formed in 
autumn and open in April. Female flowers sub-terminal, 
formed in autumn near the points of the shoots, enclosed in 
leafy scales, opening in April. Cones ovoid or rounded, 1J-1J 
in. long and wide, solitary or several together; scales brown’, 
stiff, margins toothed, apex narrowed abruptly into a long 
spine. Seeds 3 to each scale, thin, about -fV in. long and -g in. 
wide, surrounded by a thin membranous wing like that of 
Sequoia. The genus was named in honour of James Cunning¬ 
ham who discovered it in China in 1702. 

Var. glauca Hort. 

Leaves glaucous or blue-green in colour. 

The Chinese fir is widely distributed in the mountain valleys 
of Central and S. China, and was originally discovered in the 
Island of Chusan in 1702. It was introduced by William Kerr 
to Kew in 1804. Mr. E. H. Wilson found the tree in large 
forests at altitudes of 2,500-4,000 ft. in Omei Shan, and it is 
also plentiful in Ichang and W. Szechuen. 

Wilson 1 gives a good deal of information about this species 
He describes the timber as the most useful, next to bamboo for 
all round work in China. The wood is light, soft, fragrant pale 
yellow or almost white, easily worked, durable, and used for 
housebuilding, indoor carpentry, masts, planking for native 
craft, box-making, and largely for coffins. In some parts of 
China, trees buried by land-slides many years ago are dug out 

1 A Naturalist in Western China (1913). 



Fig. 43.— CUNN 1 NGHAMIA LANCEOLATA. 
a, branchlct; b, under-side of shoot, showing bands of stomata on leaves; c, section of 
leaf, showing three resin canals; d , cluster of male cones; e, stamens; /, female cone; 
g, cone-scale with three ovules attached below a toothed ridge; h, pendulous ovule; 
/, cone-scale, showing scars whence seeds have fallen; seeds with narrow wings. 
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in an excellent state of preservation, but the wood is often much 
darker coloured than the ordinary timber. It is considered to 
be superior to newly felled timber, and the best boards arc in 
request for coffins. Wilson states that the wood for a coffin may 
realize from 400-1,000 ounces of silver, and that selected thick 
planks are worth from £\z to £60 each. Wood produced by 
ornamental trees in Britain is clean, light, and fragrant. 

In the Kew Report for 1878, p. 30, a list of Chinese coffin 
woods, compiled by Mr. Cecil C. Smith, who at one period was 
Colonial Secretary at Hong Kong, is given. Unfortunately the 
names of the trees producing the wood are not recorded, 
although from the accompanying descriptions several appear to 
be Ciinninghamia lanceolata. 

The value of all coffin woods, in the estimation of the 
Chinese, appears to depend upon their scent. Some of them 
are said to be of very dark colour, and they would appear to 
be the dark wood from buried trees described by Wilson. 

The bark is durable and is often utilized in China for roofing 
houses. 

In its natural state, when growing under forest conditions, 
it develops with a long, straight, mast-like trunk, 80-150 ft.’ 
high, clear of branches for half its height. In the open the 
branches are retained much lower on the trunk. Cut-over trees 
produce sprouts which form a means of renewing forests. Cun- 
ninghamia thrives in the warmer parts of Britain and there are 
specimens of considerable size in a few places. The tallest tree 
recorded for the Conifer Conference in 1931 was in the garden 
at Woodhouse, Uplyne, Dorset; that was queried as 91 ft. high, 
the girth was 6 ft. 2 in. Another tree growing at Linton Park 
in Kent was measured by A. B. Jackson in 1931 and was found 
to be 65 ft. high, with a girth of 8 ft. 4 in. at 5 ft. above the 
ground. Its age was given as 87 years. It succeeds at Kew; but 
during the severe winter of 1894-95 every tree was killed to the 
ground. The following summer young shoots were produced 
which grew into shapely trees and flowered in due course. In 
the severe frost of 1940, when 47 degrees of frost were registered 
on the ground in the Bedgebury Pinetum, young trees of Cun- 
ninghamia did not suffer, although trees of Araucaria araucana 
of similar age growing nearby, were, in most cases, killed to 
the ground line. These trees grew in the coldest part of the 
Pinetum. The tips of branches are sometimes killed by cold 
particularly in autumn. When that happens cork cells develop 
at the seat of injury which ultimately throw off the dead tips 
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and in course of time new shoots are produced from adventitious 

buds from the healed tips. In this respect Cunninghamias 

appear to differ from other conifers after frost injury. 

1 he Chinese fir thrives in light, warm, loamy soil, and gives 

the best results in warm, sunny positions. In China it is said 

to be specially partial to red sandstone. Propagation is effected 

by seeds, sprouts, and cuttings. Its value in Britain is purely 
decorative. 

Bot. Mag., t. 2743 (1827). Elwes and Henry, loc. cit., iii, 494 (1908). 


Cunninghamia Konishii Hayata. 

A tree of moderate size. Bark reddish-brown, odorous. 
Young shoots without down. Leaves spirally arranged, 
crowded on the branches, not curved, persisting about 8 years, 
narrowly triangular, without stalks, f-i-J- in. long, yo~ i in* wide, 
curving upwards, stiff, leathery, margins finely toothed, apex 
a long fine point, stomata on both surfaces but most conspicuous 
beneath. Cones ovate or rounded, J in. long, about £ in. 
broad; scales rounded with a distinct claw at the base. Seeds 3 
to each scale, ovate or elliptical, hard, surrounded by a narrow 
wing. 

This species is distinguished form C. lanceolata by its smaller 
and more persistent leaves with stomata on both surfaces, the 
spiral arrangement of the leaves and small cones, but young 
plants differ very little from those of the previous species. 

C. Konishii was first collected by Mr. N. Konishi on Mount 
Randai in Formosa. In habit it is said to be intermediate 
between Cunninghamia lanceolata and Taiwania crypto- 
merioides. 

It is in cultivation at Kew and a small plant has lived through 
several winters in the National Pinetum at Bedgebury but its 
hardiness is not yet established. 

Hayata, Gardeners' Chronicle, xliii, p. 194 (1908). 


X Cupressocyparis Dallimore. 1 

Hybrid Cypress. 

This is a natural bigeneric hybrid between Cupressus macro¬ 
car pa and Chanicecyparis nootkatensis with affinities to both 
parents. 

1 Forestry , Journ. of the Soc. of For. of Gt. Brit., xi (1), 3 (19 37 )* 
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Cupressocyparis Leylandii (Jackson & Dallimore) Dailimore. 1 

The tree from which the specimen used in the original des¬ 
cription was taken, was raised in iqn by Captain J. M. Naylor 
when living at Leighton Hall, Welshpool, from seed taken from 
a tree of Cupressus macrocarpa near which grew a tree of 
Chamtecyparis nootkatensis, but in 1888, what was practically 
an identical tree was raised at Leighton Hall by Mr. C. T. 
Leyland, uncle of Captain Naylor, but in that case the 
Chamcecyparis was the seed-bearing tree. He raised several 
seedlings at that time which were subsequently taken to Hag- 
gerston Castle, Northumberland, where they grew to a con¬ 
siderable size without exciting any particular attention. 

In general appearance C. Leylandii most closely resembles 

Chamcecyparis nootkatensis, but the larger cones and tubercled 

seeds are more like those of Cupressus macrocarpa. It is a 

vigorous tree of unknown ultimate dimensions. Branch systems 

compact, branchlets flattened. Leai'es very similar to those of 

C. nootkatensis but less odorous when bruised. Cones in. in 

diameter scales usually 8; seeds about 5 on each scale,'about 
-fin. wide, tubercled. 

The tree was first brought to our notice by the late Prof W 

Dawson handing a small twig to one of us for name at the Rovai 

Agricultural Society’s show at Chester in 1925. It was seen to 

be distinct and on returning to Kew a letter was written to 

Captain Naylor, from whom Dawson obtained his specimen 

asking for more complete material and any information that 

could be given about the tree. On the receipt of that information 

a description was prepared for the Kew Bulletin with drawings 
by Miss G. Lister. B 

Leyland cypress is fully hardy in Britain, both to winter 
cold and spring frost. The Leighton Hall tree blew down in 
X ? 54 . having attained a height of 90 ft. and a breast height 
girth of 70 in., but had been propagated by cuttings at Kew 
and elsewhere and widely distributed. Leyland cypress is 
growing with great vigour on a variety of soils, including some 
that are very infertile. It is very resistant to exposure, and 
should make a useful shelter tree. It appears to stand a 

moderate degree of atmospheric pollution. A large number of 
tna plantations have been established, the first of these being 
on the estate of Mr. A. L. F. Hills at Redleaf, Kent. Leyland 
cypress ,s readily propagated by cuttings, and the mist tech 

1 Kew Bull. (3), 113-115 (1926). 
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nique facilitates large scale raising. 1 The timber of the Leighton 
Hall tree had good working properties, and as the tree has 
proved easy to establish under forest conditions, it may well 
be planted more extensively in future. 2 

CUPRESSUS Linnaeus. 

Cypresses. 

Evergreen trees or rarely shrubs including about a dozen 
species, as the genus is now defined, in America from Oregon to 
Mexico, in the Old World from the Mediterranean Region to 
China and Himalaya. Branches spreading or ascending, termi¬ 
nating in branchlet systems or sprays of foliage which are pin- 
nately divided and clothed with closely pressed, scale-like 
leaves, fringed with a narrow transparent border 1 , overlapping 
in four ranks on the ultimate divisions, or awl-shaped on the 
main axes. Male and female flowers appear on the same tree. 
Male catkins cylindrical, terminal on the ultimate divisions of 
the branchlets, bearing numerous stamens, each composed of 
2—6 globose anther cells. Female flowers consisting of peltate 
scales with ovules in several rows at the base. Fruit a globose or 
ellipsoid cone formed of 6—12 woody, shield-like scales fitting 
closely together by their margins while growing, but separating 
when mature, each with a central boss or triangular process on 
the outer surface, each scale with numerous winged seeds; 
cotyledons 3—4. The cones are retained on the branches for an 
indefinite period after maturing, which takes place during the 
second year. Cupressus is the ancient Latin name of the 
cypress-tree, derived from the Greek kuparissos. 

The species now separated as the genus Chamcecypans, 
were formerly included in Cupressus and are distinguished by 
the flattened branchlet systems, their generally smaller cones 
which, except in one species, ripen the first season, with five or 

fewer seeds to each cone scale. 

All the Cypresses have decorative merit, particularly in a 
young state, and several are important timber trees in their 
native countries and elsewhere. In the British Isles they cannot 
be regarded as reliable for general culture, although they form 
excellent amenity trees in the milder parts of the country, and 
one species, C. macrocarpa, can be planted under forest 
conditions. Most of the species may thrive for a time in the 

* Matthews, J. D., Waller, A. J., and Potts, K. A., i960. Propagation 
of Leyland Cypress from Cuttings. Quart. Journ. For. LIV No. 2. 

2 Exotic Forest Trees in Great Britain 1957 - Bull. No. 30. Fores ry 
Commission H.M.S.O., London. 

* This can only be seen with a lens of considerable magnifying power. 
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colder parts of the country, hut they are liable to be killed by 
exceptionally severe frosts. At Bedgebury neary 100 trees, some 
30 to 40 ft. high, were killed during the nights of January iqth 
and 20th, 1940, when 46 degrees of frost were registered in the 
valley where they grew. The Cypresses are best propagated by 
seeds and the young plants must be carefully prepared for 
transplanting, otherwise there may be severe losses. 

Wood light yellow to brownish, early and late wood not 
always strongly defined, heartwood and sapwood distinct in 
some species, not in others; medullary rays very fine, but 
visible with a lens; light easily worked, finishing with a smooth 
surface; odorous with a spicy-resinous, sometimes rather 
unpleasant, odour; very durable and useful for building pur¬ 
poses, furniture, telegraph and telephone poles, fencing, 
general joinery and carpentry, and other purposes. Furniture 
made from the wood repels insects, but the odour is objection¬ 
able for some kinds of packing-case work, particularly where 
grocery and dairy produce are concerned. 

The various species of Cupressus must not be planted in the 
colder parts of the country as all are semi-tender, but where 
climatic conditions are right they succeed in a variety of soils 
and are found flourishing in light and heavy loams, peat, and 
in almost pure sand, providing it is moist. At least one species, 
C. macrocarpa, succeeds on chalk. Like other conifers they 
require pure atmospheric conditions but are less exacting in 
that respect than the firs and spruces. Propagation of the 
species should be by seeds which may be sown in spring in 
frames, or in boxes or flower pots in a greenhouse. Seeds of 
C. macrocarpa may be sown out-of-doors in light soil with a 
very shallow covering in the warmer parts of the country. The 
varieties are increased by cuttings or by grafting on stocks of 
their respective types previously established in pots. Cuttings 
are made of short shoots during July and August and are firmly 
inserted in sandy soil in a close, warm or cold frame. If placed 
in a cold frame they should not be disturbed before the follow¬ 
ing spring. Those rooted in heat are removed to a cool house or 
frame when roots are vigorous. Grafting is practised indoors 
from February to April. The stocks should be about the thick¬ 
ness of a lead pencil and grafting carried out as near the root 
line as possible. Whether raised from cuttings or grafts some 
pruning may be necessary to restrict lateral growth. 

Permanent planting should take place when the plants do 
not exceed 3 ft. in height, although it is possible to transplant 
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large plants successful!}' providing they have been properly 
prepared. C. macrocarpa is particularly difficult to transplant 
and it is wise to place young plants in permanent places when 

I2 u j In - hl & h - If is often planted out from pots. It is used as 

a hedge plant but is overrated for the purpose and does not with¬ 
stand close clipping. 


BB. 


AA. 


BB. 


Key To Cupressus. 

aneles Vei Leaw>‘! r ^rnl W rf 1 fine , ly divided branchlet systems arising at various 
j i jl i n Hinm t 6 1 l c ose ly _ P re ssed. Cones globose or sub-globose, 

• Branchlet systems quadrangular or compressed. Cones 4-4- in. long. 
B. Branchlets quadrangular. Leaves obtuse or sub-acute, ap- 
presse . one scales with the central spine short and scarcely 

ui ... torulosa. 

nc ets compressed. Leaves acute or acuminate, slightly 

sprea ing at apex. Cone-scales with a prominent reflexed 

S R" C * C. lusitanica var. Bent ham ii. 

Branchlet systems arising at different angles. 

B. Leaves with a conspicuous resin gland on the back. 

C. Branchlets compressed. Leaves bright green or glaucous. 
Cones globose in. in diamter. C. Macnabiana. 

CC. Branchlets quadrangular. Leaves glaucous, acute. 
Cones -i—£ in. in diameter; scales with prominent 
processes . . . . C. arizonica var. bo nit a. 

Leaves not conspicuously glandular. 

C. Branchlets tapering at the tips. Leaves i mm. long, 
closely appressed, green. Cones brown or grey, slightly 
glossy, i-i^ in. in diameter. Seeds without resin 
tubercles ...... C. setnperuirens. 

Branchlets very slender. Leaves green or glaucous-green, 
less than i mm. long. Cones globose, J-i in. in diameter. 
Seeds tubercled . . . C. Dnclouxiana. 

Branchlets not tapering at tips. Leaves 2 mm. long, 
appressed. Cones sub-globose, shining reddish-brown, 
I-I i in. in diameter. Seeds bearing resin tubercles. 

C. macrocarpa. 

Branchlets spreading at wide angles. Leaves 
fragrant, 1-2 mm. long. Cones shining brown, 
in. in diameter . . . C. Govcniana. 

Branchlets spreading at acute angles. Leaves not 
% fragrant, 2 mm. long, acuminate. Cones glaucous 

when young, in. in diameter. C. lusitanica. 
DDD. Leaves greyish when young, i-i£ mm. long, 
usually glandless on the back, emitting a strong 
polecat-like odour when bruised. Cones in. 
in diameter . . . C. arizonica. 

AAA. Branchlet systems alternate, flattened, rather like Chatncecyparis. 

B. Seeds 3-5 on each scale. 

C. Leaves grey or grey-green, appressed, but free at the 
apex, not fragrant. Cones -J—j- in. in diameter, greenish- 
brown, scales with a minute central boss. Appears to be 
the connecting link between Cupressus and Chain# - 
cyparis ....... C. funebris. 


CC. 


CCC. 


D. 


DD. 
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BB. Seeds about io to each scale. 

C. Branchlet systems long and pendent. Leaves glaucous. 
Cones in in diameter, glaucous when growing, brown 
when ripe ...... C. cashineriana. 

Cupressus arizonica Greene. 

Arizona Cypress. 

Cupressus guadalupcnsis Sargent [not S. Watson]. Red-barked 
Cypress; Arizona Red-barked Cypress. 

A tree attaining in Arizona a height of 70 ft., with a girth of 
12 ft. Bark reddish-brown, separating into long, persistent 
flakes. Branches smooth, purplish-brown, often glaucous. 
Branchlets irregularly disposed, bipinnate, the ultimate 
divisions quadrangular. Leaves with a disagreeable odour, 
grey or glaucous, in 4 ranks, closely pressed, ovate, short- 
pointed, tts-tV in. long, marked on the back with a depression. 
Cones globose, shortly stalked, -£-£ in. in diameter; scales 6-8 
with prominent processes. Seeds 8-10 on each scale with a few 
inconspicuous resin tubercles. 

Var. bonita Lemmon. 

C. glabra Sudworth. 

This differs from the type by its usually glaucous leaves 
having a conspicuous gland on the back and by its relatively 
larger cones, up to £ in. in diameter, with scales bearing a short 
mucro. The odour from the disturbed branches is less objection¬ 
able than that of the type. This appears to be the variety 
generally met with in cultivation. Typical C. arizonica with 
glandless leaves and smaller cones does not appear to be in 
cultivation. 

A fine tree 17 ft. high and 6-8 ft. in branch diameter was 
killed in a Kentish garden during the winter of 1945-46, owing 
to snow freezing on the branches as it fell. 

Var. compacta Schneider. 

A low-growing compact bush suitable for the rock garden. 

Var. glauca Woodall. 

A form bearing the juvenile type of leaves which are rich 
silver-grey in colour. 

C. arizonica is probably a northern form of C. lusitanica but 
is readily distinguished by its greyish foliage and disagreeable 
odour when rubbed or bruised. 
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It occurs wild in the mountains of Arizona and N. Mexico 

and was discovered by Edward Lee Greene near Clifton in E. 

Arizona, forming pure forests of considerable extent at 5,000- 

6,000 ft. altitude. It was introduced into England in 1882 from 

the Arnold Arboretum but whether typical trees are to be found 

in gardens is doubtful. Even the better known variety bonita 

cannot be depended upon except in the milder parts of the 

country, where it forms a very decorative tree. 

The wood of C. anzonica is soft, close-grained, greyish with 

yellow streaks, and is used locally for general carpentry and 
for fuel. 


Cupressus cashmeriana Royle ex Carriere. 

Kashmir Cypress. 

Cupressus funebris var. glauca Masters; C. torulosa var. kashmiriana 
Kent. 

A small tree, apparently unknown in the wild state, although 
stated by Carriere to be a native of Tibet. In cultivation it is a 
tree of narrowly pyramidal habit with ascending branches and 
remarkably pendulous branchlets which are often several feet 
long, the older ones reddish-brown and bare of leaves in the 
third or fourth year. Branchlet systems long and pendulous, 
conspicuously flattened, two- or three-pinnate, the ultimate 
divisions compressed. Leaves glaucous or of an iridescent 
tinge, tV-tV in. long, with lance-like, spreading tips. Cones 
greenish-yellow with a glaucous tinge when young, dark brown 
when mature, about \ in. in diameter, globose; scales 10, each 
with a central depression and an acute, triangular, reflexed 
process. Seeds numerous, about 10 to each scale, winged. 

This, the most beautiful and elegant of all the cypresses, 
appears to be a juvenile form of C. torulosa which it closely 
resembles in its cones. It was formerly considered to be a well- 
marked variety of C. funebris , but differs from that species in 
the larger number of cone scales and in having about 10 seeds 
on each scale. 

Although not well known in Britain it is represented in the 
Temperate House at Kew. The most famous tree in Europe was 
that on the Isola Madre at Lake Maggiore. It was a specimen 
over 60 ft. high, of remarkable beauty. C. cashmeriana can 
only be grown out of doors in the mildest parts of England and 
Ireland. 
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Cupressus Duclouxiana Hickel. 1 

Cupressus sempervirens Franchet [not Linnaeus]. 

An elegant species closely allied to C. sempervirens var. 
liorizontalis, but differs from it in its slenderer, glaucous branch- 
lets (about tWb in. in diameter), with very small, obscurely 
glandular leaves about in. long. Cones globose, J-i in. in 
diameter; scales usually 8, rather flat; seerfs^in. long, narrowly 
winged, with tubercles on the surface. 

Native of Yunnan, China, and formerly confused with C. 
sempervirens. Young trees raised from Chinese seed are in 
cultivation in Normandy, Orleans, Cornwall, and in N. Ireland 
and Eire, but it has generally proved itself too tender for cultiva¬ 
tion in this countrv. 

Cupressus Dupreziana Camus. 3 

A species based on fragmentary material collected by 
M. Lavauden during his journey over the Tassile range in the 
Sahara between Rhat and Djanet early in 1925. 

It resembles C. sempervirens, but differs from that species 
in its distinctly compressed twigs, the small leaves being usually 
furnished with glandular pits in the part adnate to the branch- 
lets, and especially by the much smaller and longer cones, the 
seeds, when developed, being of regular form, flattened, sub- 
orbicular, and with wider, thinner wings. 

According to Duveyrier extensive forests of this cypress 

formerly occurred in the region named, but have since been 

almost completely destroyed for the sake of their timber which 

has largely been employed for house-building at Djanet and 

Rhat. The increasing dryness of the Sahara climate has also 

prevented natural regeneration by seed. According to native 

accounts trees up to 40 ft. in girth were formerly found. There 

is a possibility that at an earlier period C. sempervirens may 

have been much more widely distributed than at present and 

that C. Dupreziana may be a geographical form of that species. 

The differences between the two species might well be due to 
environment. 

Cupressus Forbesii Jepson. 3 

A slender tree 15-20 ft. high. Bark very smooth and 
shining, reddish-brown to dark cherry red. Branchlets quad- 

* Camus, Les Cypres, p. 91 (1910). 

2 Bull. Soc. Dendr., Fr., 1926, p. 40 . 

5 Manual of Flowering Plants of California, 58 (1923). 
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rangular. Leaves bright green, dorsal pits of leaves minute or 

commonly wanting. Cones globose, £-1 in. long. Seeds 
reddish-brown. 

Native of the Mountains of San Diego County, California. 



Fic. 44 .—CUPRESSUS FUNEBR1S. 
a, spray with cone; b> branchlets clothed with scale leaves; c , seed. 


Cupressus funebris Kndlicher. (Fig. 44 *) 

Chinese Weeping Cypress. 

Funereal Cypress. 

A tree attaining in China 70 ft. in height and 6 ft. in girth. 
When growing in close formation it assumes a slender habit 
with short, pendulous branches, but isolated specimens develop 
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a loose, wide-spreading head made up of massive branches. 
Branchlet systems alternate, flattened, bipinnate, the ultimate 
divisions compressed. Leaves greyish-green, of two kinds; 
lateral pairs folded face to face; facial pairs flattened, ovate, 
keeled or furrowed; all closely pressed, free and pointed at the 
apex. Cones globose, in. in diameter on slender, often 
curved stalks, ripening in the second year, dark brown; scales 
8, each with a minute ovate process. Seeds 3-5 on each scale, 
i in. long, shining reddish-brown with scattered resin tubercles 
and narrow wings. 

Among the true cypresses this species is known by its com¬ 
pressed pendulous branches, greyish or sage-green foliage and 
small cones with few seeds. 

This very elegant tree is found wild in Central China, 
occurring in mountain districts at elevations usually below 3,000 
ft., and is cultivated in the E. Himalaya, Nepal, Sikkim' and 
Bhutan, at elevations of 4,000-8,000 ft., chiefly near temples 
and monasteries. It was discovered near Lake Sihoo, Chekiang, 
by Sir George Staunton in 1793. According to Wilson 1 it is 
widely distributed in the Yangtze Valley and is particularly 
abundant in steep limestone districts throughout W. Hupeh and 
Szechuen, and is commonly planted near tombs and temples. 

C. funebris has been known in cultivation since about 1848, 
but is scarcely hardy except in the south and south-west counties 
of England and in Ireland. 

This cypress yields a moderately hard, durable, and close- 
grained wood with very narrow medullary rays and incon¬ 
spicuous annual rings. It is largely employed by the Chinese in 

the hulls and decks of native boats and for general constructive 
work. 

Where the climate is mild enough this tree thrives in anv 
good garden soil, including that of a limy nature. 

Cupressus Goveniana Gordon. (Fig. 45.) 

Californian Cypress. 

Coast U Cypres S - Sar8entii J epson ' 2 Gowen Cypress; Mountain Cypress; North 

A tree attaining 50 ft. in height in cultivation, but usually 
much smaller in a wild state on mountain slopes in California 
where it is often not more than 15 ft. high. Bark dark reddish- 
brown, irregularly divided into narrow ridges, scaly. Small 

1 PI. Wils., ii, 56 (1914). 

2 Silv • Calif., 153 (1910). 


272 PINACE.E 

branches reddish-brown, giving off short tripinnate branchlet 
systems, the ultimate divisions slender, quadrangular, and 
about & in. diameter. Foliage fragrant when bruised. Leaves 
in four equal ranks,uV in. long, ovate, closely pressed, sub¬ 
acute, often sharply-pointed at the apex, convex on the back, 
which is usually marked with a glandular depression. Male 
flowers J in. long, j/ellow. Cones ripening in the second year, 
persistent for several years, stalked, globose, dark shining 


b 



Fig.45 .—CUPRESSUS GOVENIANA. 

a, spray with three female cones; b t spray with three male cones; c , branchlet, d t see s. 

brown, in. in diameter; scales 6-10, bearing in the centre a 
short rounded or mucronate process. Seeds 10-12 on each 
scale, variable in size and colour, £-e in. long, brown and 
shining, marked with resin vesicles and winged; or smaller, 
in. long, and blackish. 

Three well-marked varieties occur: 
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Var. attenuata Carri^re. 

Branchlet systems more loosely arranged than in the type, 
the ultimate divisions very slender. 

Var. pendula Carriere. 

A shrub with long, pendulous branchlets, the leaves often 
spreading and sharp-pointed; probably a transition form 
between the juvenile and adult stages. 

Var. pygmsea Lemmon.' 

Mendocino Cypress. 

Usually a shrubby form producing cones with small blackish 
seeds. Occasionally on good soil this variety becomes larger. 

C. Goveniana may be distinguished from the better known 
C. macrocar pa by the fragrant foliage, short tripinnate branch- 
let systems, and the smaller cones. 

It is widely distributed in the hills of the coast mountains 
from Mendocino County near Ukiah to San Diego County, 
California. It was first found in the mountains of Monterey in 
1848 by Hartweg, who sent seeds to England, and plants were 
raised in the Horticultural Society’s garden at Chiswick. 

The economic properties are of little importance. 

C. Goveniana may be grown in ordinary garden soil in the 
mildest parts of the British Isles. 


Cupressus lusitanica Miller. (Fig. 46.) 

Mexican Cypress. 

Cedar of Goa. 

A tree varying greatly in habit, attaining in Mexico and 
Portugal 100 ft. in height and 12 ft. in girth. Bark reddish- 
brown with longitudinal fissures. Branches widely spreading, 
with usually pendulous branchlets. Branchlet systems alter¬ 
nate, not flattened, bipinnate, the ultimate divisions quadran¬ 
gular. Leaves in four ranks, A in. long, closely pressed, ovate 
often long and sharp pointed, occasionally pitted. Cones about 
i in. diameter when mature, glaucous at first, ripening in the 
second year when they become brown, the points of the scales 
spreading and reflexed. Seeds 8-10 on each scale, 4 in. long 
winged, bearing resin tubercles. * * 

1Th is is described as typical C. Goveniana by Jepson, loc. cit. 

T* * 9 JO • 
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This species is distinguished by its glaucous young cones and 
the prominent and often reflexed points of the cone scales. 

Var. Benthamii Carriere. 

Cupressus Benthamii Endlicher. 

A tree of elegant habit, with regularly pinnate flattened 
branchlet systems, the ultimate divisions more flattened and 



Fic. 46 .—CUPRESSUS LUS1TAN1CA. 
a, spray with three mature cones; b, branchlets; c, seeds. 

compressed than in the typical form. According to Benthain 
this variety was introduced as C . thurifera in 1838. 

Var. flagellifera A. B. Jackson. 

Branchlets long, pendulous, terminating in bipinnate 
divisions. Leaves awl-shaped, slightly spreading at the tips, 
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larger and more spreading on the secondary branchlets. Cones 
large for the species, up to J in. in diameter. 

In cultivation at Woburn, Beds. 

Analagous forms are found in Chavicscypuvis pisifcra var 
filijera and in C. Lawsoniana var. filiformis. 

Gard. Citron., August 20th. 1927, p. 149. 


Var. glauca pendula Hort. 

A very graceful variety with weeping branchlets and silvery- 
glaucous leaves. A variety named “ Fota ” in gardens, is of 
rather similar habit. It forms a very graceful tree 


Var. Knightiana Rehder. 

Cupressus Knightiana Knight and Perry. 

A vigorous conical-headed tree with violet or reddish young 
shoots coated with a glaucous bloom. It was at first confused 

with var. Benthamii, but is generally more glaucous in colour 
It was first grown in Britain about 1840. 


Var. majestica Hort. 

A well-defined form with luxuriant branchlet systems. 


This variable species is widely distributed in Mexico and 
extends into the high mountains of Guatemala. According to 
Pringle it is found at altitudes between 4,000—10,000 ft. It is 
well known not to be indigenous in Europe, where its numerous 
forms have been long cultivated under the names of C. 
lusitanica, C. Lindleyi, C. Benthami, and C. Coulteri. There is 
good evidence that C. lusitanica has existed at Bussaco in 
Portugal for at least 300 years. Its native country was long in 
doubt, and for many years it bore the misleading name of Cedar 
of Goa. However, it is unknown in India, and the suggestion 
that it was introduced by Spanish friars from Mexico seems 
more likely than that it was brought by Portuguese monks from 

G ° d ' T „ h,S < r y P ress has been known in English gardens since 
1682 when it was in cultivation at Chelsea, Fulham, and Bad¬ 
minton having probably been introduced from Portugal a short 

Tb e best trees are found the 3.-^“ 
counties where the climate is mild. n 
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Cupressus Macnabiana Murray. 

MacNab's Cypress. 

Cupressus glandulosa Hooker; C. nevadensis Abrams; Juniperus Mac¬ 
nabiana Lawson. California Mountain Cypress; Fragrant Cypress; Shasta 
Cypress; White Cedar. 

A shrub or small tree up to 40 ft. high and 4 ft. in girth. 
Bark thin, reddish-brown, scaly. Branches widely spreading. 
Branchlet systems irregularly arranged, tripinnate, the ultimate 
divisions slender, compressed. Foliage pale green or glaucous, 
often fragrant when fresh. Leaves about in. long, closely 
pressed, blunt, marked on the back with a minute resin-bearing 
pit. Cones ripening in the second year, clustered, shortly 
stalked, globose, f in. long, reddish- or greyish-brown, often 
glaucous; scales 6-8 with conical umbos, the uppermost pairs 
conical and more or less incurved. Seeds 10-12 on each scale, 
£ in. long. 

This species may be recognized by its slender, compressed 
branchlet systems and minute, blunt or rounded, glandular 
leaves and conical cone scales. 

C. Macnabiana is a native of California, where it is found on 
dry hills or in the bottoms of canons from Napa County to Shasta 
County eastward to the Northern Sierras, and westward to the 
coast ranges. It was introduced into England in 1854, by 
Messrs. Veitch, but old trees are seldom seen, and it appears to 
have almost gone out of cultivation. It is apparently a short¬ 
lived tree. 

Although the wood of wild trees appears to be of good quality 
it is small and has no definite commercial value. 

This cypress is suitable only for the milder parts of Britain. 

Cupressus Bakeri Jepson. 1 This tree appears to differ only 
from C. Macnabiana in its smaller, glaucous cones, with smaller, 
less prominent umbos. 

Jepson, loc. cit., 159. 


Cupressus macrocarpa Hartweg. 


(Fig. 47 -) 


Monterey Cypress. 

Cupressus Hartwegii Carriere; C. Reinwardtii Beissner. 

A tree attaining in California a height of 70 ft. and a trunk 
girth of 20 ft., the branches ascending and forming a conical 
crown, or flat-topped like that of a Lebanon cedar with dense 

1 FI. Calif., pt. i, p. 61 (1909). I 


CUPRESSUS 2?7 

masses of foliage. Bark thick, reddish-brown at first, becoming 
nearly white on older, exposed trunks, divided into flat, scaly 
ridges. Branchlets alternate, ascending, spreading at various 
angles, bipinnate, the ultimate divisions numerous, rather 
slender, four-sided. Leaves scale-like, triangular, closely 



Fic. 47 .—CUPRESSUS MACROCARPA. 

a t spray with two cones; b, branchlets; c, seeds marked with resin glands; d c juvenile 

foliage. * * * * 

pressed, in. long, blunt at the apex and slightly swollen 
towards the tip, sometimes furrowed on the back. Male flowers 
yellow, i in. long, stamens 6-8. Female flowers with reflexed 
thin-edged brownish scales. Mature cones sub-globose i-ii • 
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in. long, £-1 in. broad, shining brown; scales 8-14, flat-topped, 

with a central crescent-shaped projecting process. Seeds about 

20 on each scale, -h~r\ in. long, irregular in shape, narrowly 

winged, with minute resin tubercles on each surface. Coty- 
ledons 3-4. 

Under cultivation C. macrocarpa is known by two more or 
less distinct types which are connected by intermediates; both 
forms have been raised from the seeds of one tree. They are : — 

Var. fastigiata Carriere. 

Branches fastigiate, forming a tree of narrowly pyramidal 
habit. J 


Var. Lambertiana (Gordon) Masters. 

Cupressus Lambertiana Gordon. 

Branches spreading, the mature tree resembling an aged 
Lebanon cedar. This variety was introduced in 1838, being 
raised from seed of uncertain origin presented to the Horticul¬ 
tural Society by Lambert. 

The following varieties have arisen in cultivation. 

Var. Crippsii Gordon. 

Branches short, rigid, with leaves more or less spreading, 
sharp-pointed, and of a silvery hue more particularly about the 
points of the young shoots. It was raised from imported seed in 
the Tunbridge Wells nursery of the late Thomas Cripps about 
the middle of last century. 

Var. farallonensis Masters. 

A curious form reported to exist on the Farallone Islands 
near San Francisco, but which really appears to have arisen as a 
sport in the California University garden. It has glaucous 
foliage and is not known to be in cultivation in England. 1 

Var. flagelliformis Cripps. 

In 1875 this variety was grown in Mr. Cripps's nursery at 
Tunbridge Wells, and specimens may exist in the southern 
counties. It is said to differ from the type in its more slender, 
spreading branches, which are pendent at the points, and by its 
light, glaucous-green leaves. 

1 Elwes and Henry, loc. cit., v, 1166 (1910). 
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Var. guadalupensis Masteis. 

C. guadalupensis S. Watson. 

This variety 1 grows on Guadalupe Island, and is usually 
regarded as differing from typical C. macrocarpa by its glaucous 
leaves and globose cones. Dr. E. Fenzi, of Bogliasco, Italy, 
however, states that these characters are not permanent, and 
that it is best distinguished from the typical form by the bark 
not peeling off; by the dome-shaped outline of the mature trees 
and the non-fragrant foliage. It is also stated to be much less 
hardy. There is a young plant in the Temperate House at Kew. 
A specimen at Borde Hill, Sussex was 26 ft. high in 1935 and has 
produced cones. 2 


Var. lutea Webster. 

A very beautiful variety, with the shoots and leaves of the 
first year bright yellow in colour, changing to green during the 
second year. The cones also are yellow. This handsome form 
was distributed by Messrs. Dicksons, of Chester, in 1895, it 
having originated in their nursery a few years earlier. 

Var. pygmaea A. B. Jackson. 3 

A dwarf, compact shrub a few inches high and about 6 in. 
in diameter. Lower leaves in four ranks broadly awl-shaped, 
about 1 mm. long. Leaves at the tips of the shoots scale-like, 
appressed, glandular on the dorsal surface. Raised in 1929 
from seed off a normal tree by the late Mr. Marcham of 
Carshalton Nursery, Surrey, and now in the possession of 
Mr. W. Bentley, of Quarry Wood, Hants. 

Var. variegata Lemaire. 

Young shoots blotched with white; not very attractive, and 
rarely met with in cultivation. 

The Monterey cypress is distinguished from C. sempervirens 
by its larger leaves being swollen at the tip, and by its tubercled 
seeds. From all other species it is separated by its large cones. 

This tree has probably the most restricted range of any 
conifer, as it only occurs wild at Monterey, in California, where 
it was first found by Hartweg in 1846, and on the Island of 
Guadalupe off the coast of lower California. At Monterey the 

1 Gat'd. Citron., April 3, 1915, p. 177. 

2 Borde Hill Catalogue, 7280 (1935), with fig. 

3 Gard. Citron., April 16. 1938, p. 267. with fig. 
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main grove occupies an area along the sea coast about two miles 
long and 200 yards wide, from Cypress Point to the shores of 
Carmel Bay. The older trees, with their gnarled stems and 
flattened crowns, are remarkably picturesque. 

The Monterey cypress was in cultivation at Chiswick in 1838, 
the trees having been raised from seeds of unknown origin 
presented to the Horticultural Society by Lambert. 

Wood grown in Britain is of good quality, fragrant, 
yellowish- or brownish-yellow in colour, but usually too knotty 
for good-class work. From trees grown in close plantations, 
however, it is probable that good furniture wood could be 
produced. It is durable, and that which is too knotty for high- 
class work can be profitably used in outbuildings, for fencing 
and many other purposes. 

The tree is extensively planted in the south and south-west 
counties for decorative purposes, and as a windbreak flourishes 
in exposed places near the sea. It is one of the trees used at 
Tresco to provide shelter for the many subtropical plants in the 
famous Abbey gardens on that Island. Thriving in a great 
variety of soils, it is specially adapted for clay, and gives good 
results on chalky ground and in heavy soil overlying limestone. 
As it is a very difficult tree to transplant, seedlings should be 
placed in permanent positions when not more than 12-18 in. 
high unless they are established in pots. The most suitable 
planting time is early autumn and late spring. Plants established 
in pots may be planted at almost any time, but if the tops are 
heavy each one should be staked to keep it from being blown 
about and loosened at the collar. C. macrocarpa is unsuitable 
for cold parts of the country, but suggestions have been made 
that it is worth planting under woodland conditions in the south 
and west. 

The Monterey cypress is being grown successfully in South 
Africa, New Zealand, Australia, Uganda, and Kenya. 

Elwes and Henry, loc. cit., v, 1165 (1910); Jepson, Silv . of Calif., 1 55 
(1910). 


Cupressus sempervirens Linnaeus. (Fig. 4®*) 

Mediterranean Cypress. 

Cupressus lugubris Salisbury; C. patula Spadoni; C. Tournefortii 
Audibert. 

A tree of spreading habit like that of a cedar, or with erect 
branches nearly parallel to the stem. In the Mediterranean 
region it attains an immense size and age, trees up to 150 ft. hig 
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and 10 ft. in girth being known. Bark thin, smooth, greyish- 
brown, lightly fissured. Branchlets alternate, tripinnate, irregu¬ 
larly spreading, the ultimate divisions four-angled, about ^ in. 
in diameter. Leaves in four equal ranks, closely pressed, blunt, 



V 'f 

Fic. 48 CUPRESSUS SEMPER VIRENS. 

a, spray with ripe cone; b, branchlcts; c, seeds. 


often marked on the back with a longitudinal furrow. Male 
flowers yellow, about £ in. long, stamens in about 10 pairs 
Female flowers globose, \ in. wide. Cones sub-globose or ovoid 
on short-curved stalks, i-i£ in. long, shining brown or greyish ’ 
scales 8-14, rising to a point in the centre or flattened with a 
thin ridge-like process. Seeds 8-20 on each scale, about -1- in 

long, winged, without resin tubercles. 6 
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Var. horizontalis (Miller) Gordon. 

Branches spreading out flat like a Lebanon cedar. Common 
in the wild state. 


Var. indica Parlatore. 

Cupressus australis K. Koch; C. Doniana Hort.; C. Roylei Carriere; C. 
Whitleyana CarriSre. 

Habit stiff and fastigiate, cones globose. 

Var. stricta Aiton. 

Cupressus fastigiata De Candolle; C. pyramidalis Targioni-Tozzeti; C. 
sempervirens var. fastigiata Hansen; C. s. var. pyramidalis Nyman. 

Branches erect, giving the tree a pyramidal or columnar 
outline. This form is often cultivated in gardens in S. Europe. 

Var. thujaefolia Knight and Perry. 

A form of conical habit with flattened, tripinnate branchlets. 

C. sempervirens is distinguished from all the other species 
except C. macrocarpa by its large cones, and from the latter 
species by its smaller, closely pressed leaves which are not 
swollen towards the tip, and by the non-tubercled seeds. 

The Mediterranean cypress is found wild in the mountains 
of N. Persia; in Syria, Cilicia, Greece, and the islands of 
Rhodes, Crete, and Cyprus. It represents the cypress of the 
ancients and there are numerous allusions to it in classical litera¬ 
ture. In Italy the fastigiate form is a characteristic feature of 
gardens and cemeteries. In S. Europe it lives to a great age, 
some trees being at least 500 years old. 

Wood yellow or light brown, moderately hard, close- 
grained, with very narrow medullary rays, fragrant, easily 
worked, and very durable. It has long been used for building 
purposes and for furniture. In S. Europe, and particularly 
Italy, it has been much used for family clothes chests, the 
fragrant wood being obnoxious to insects and said to keep moths 
away from clothes. It is sometimes, however, attacked by the 
larvae of boring beetles. 

C. sempervirens is not very hardy and is only suitable for 
the milder parts of the British Isles. Both the type and the 
pyramidal variety form excellent garden and park trees for 
places where the climatic conditions are suitable. They give the 
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best results in good moist, loamy soil. In some places they are 
used for hedges with excellent results if not closely clipped with 
shears. An essential oil is obtained from shoots and leaves. 

Elwes and Henry, loc. cit., v, 1151 (1910). 

Cupressus torulosa Don. (Fig. 49.) 

Bhutan Cypress. 

A large tree attaining in the Himalaya a height of 150 ft., and 
a girth of 37 ft. Bark about £ in. thick, brown, peeling off in 
long, narrow strips. Byanclies horizontal or ascending, forming 
a broadly pyramidal crown, the branchlets pendulous at the 
tips. Branchlet systems flattened, bi- or tripinnate, the ultimate 
divisions curved and whip-like. Leaves regularly arranged in 
4 ranks, closely pressed, in. long, ovate, blunt, often pitted 
on the back. Young cones green, often with a plum-coloured 
tinge, ripening in the second year, dark brown when mature 
on short recurved stalks, globose or ellipsoid, £ in. in diameter; 
scales 8-10, with the centre of the outer surface depressed and 
bearing a small, triangular, often recurved process. Seeds 6-8 
on each scale, £ in. long, pale brown, winged 

Var. Comeyana Carri&re. 

Cupressus Corneyana Knight and Perry; Juniperus Corneyana Hort.; 
J. chinensis var. Corneyana Gordon. 

Branchlet systems more pendulous, irregularly arranged, 
not conspicuously flattened as in the typical form. 

C. torulosa may be known by the slender, curved, whip-like 
divisions of the flattened branch systems and the uniform leaves. 

This beautiful tree is found wild in the outer ranges of the 

W. Himalaya, where it usually grows on limestone at from 

5,000-9,000 ft. elevation. It also occurs in W. Szechuen, China 

where, according to Wilson, 1 it is a common tree throughout the 

arid upper reaches of the Tung River between 5,000-8,000 ft 

altitude, and at one time evidently formed extensive forests in 

this region. It was introduced into European cultivation by Dr 

Wallich in 1824. Although planted in many places since that 

date, it has never become a common tree, the best examples 

being found in the mild climate of the western and south¬ 
western counties. 

Wood hard, close-grained, even in texture, pale yellow with 

1 PL Wils., ii, 55 (1914). 
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light brown heartwood, medullary rays very fine. Gamble 1 
recorded it as very durable and that in tests upon buried sleepers 
made at Dehra Dun between the years 1881 and 1892 it resisted 
decay better than any other wood for the eleven years. He 



Fic. 49 .—CUPRESSUS TORULOSA. 

a, spray with two female and many male cones; b, branchlct; c, seed market with resin 

glands. 

regarded it as equal to deodar for sleepers and recorded it as 
good building wood and often used in the Himalaya for temples, 

1 A Man. of Ind. Timbers, 696 (1922 ed.). See also Elwes and Henry, 
loc. cit., v. 1158 (1910). 
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images, and poles for carrying the sacred arks. The wood is 
also burnt as incense. Young plants are subject to attack by the 
fungus Gymnosporangiutn Cunninghamianum, which also 
attacks Pyrus Pashia as an alternate host. 


DISELMA Hooker fil. 

A monotypic genus endemic in Tasmania, belonging to the 
Cupressinece tribe of Pinacece and characterized by minute, 
scale-like, closely-pressed leaves; male and female flowers 
borne on different plants; and by the small cones made up of 
two pairs of scales, the upper pair fertile. 

Diselma Archeri Hooker fil. 

Fitzroya Archeri Bentham and Hooker fil. 

An erect bush or small tree, 5-20 ft. high, of compact or 
straggling habit according to situation, the branchlets divided 
into fine spray. Leaves scale-like, closely pressed, and over- 
lapping, alternately opposite or sometimes whorled, blunt at the 
apex. Male and female flowers borne on different plants, the 
former terminal, oblong, with the stamens in 3 or 4 pairs; female 
flowers terminal, solitary. Cones small, composed of 2 pairs of 
scales, the upper pair with 2 three-winged seeds. 

Native of the Western Coast Ranges and Lake St. Clair, 
Tasmania, growing at elevations of 3,000-4,000 ft. The plant 
has no economic value. 

Baker and Smith, Pines of Australia, 299 (1910). 


FITZROYA Hooker fil. 

A monotypic genus belonging to the tribe Cupressinece of 
Pinacece, distinguished by the normal cones being composed 
of 9 scales in 3 alternating whorls, the lowest whorl small and 
sterile, the middle whorl larger and sterile, or with a single two- 

winged seed to each scale, the upper whorl fertile, each scale 
bearing 2-6 two- or three-winged seeds. 

Fitzroya cupressoides (Molina) Johnston. (Fig. 50.) 

Fitzroya patagonica Hooker fil. 

8 °- l6 c° ft high and I0 - 16 f t- in girth in 
Chile, but reduced to a bush at high elevations. Bark reddish 

furrowed, peeling off in long strips. Branchlets flexible slender 
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pendulous, green when young, becoming reddish with age. 
Buds ovoid or globose, composed of shortened leaves. Leaves 
persisting several years, in alternating whorls of 3, their bases 
flattened and attached to the branchlet, the free part spreading, 
oblong or lance-shaped, about -g in. long with a minute incurved 



Fig. 50.— FITZROY A CUPRESSOIDES. 

a, spray bearing loose foliage and many expanded cones; b, leaves showing two bands 
of stomata on both upper and lower surfaces; c, section of leaf, showing central resi 
canal; d t spray bearing closer foliage; branchlet with close foliage; /, inner surface o 
leaf, showing bands of stomata; g, seed; //, male cone with stamens in whorls of t re » 
/, two stamens attached to the axis, and stalks of other stamens; inner aspect of stame 

bearing five anthers; /, outer aspect of stamen. 
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point, upper surface concave with 2 sunken white stomatic 
bands, lower surface convex with a broad green midrib, on each 
side of which is a white band of stomata extending from the 
base to near the apex. Male and female flowers on the same or 
on different trees, sometimes hermaphrodite. Male flowers soli¬ 
tary in the leaf axils near the points of the shoots, cylindrical 
with 15-24 stamens in whorls of 3- Female flowers solitarv 
about i in. in diameter, on short, stalk-like, leafy shoots. Cone’s 
woody, ^-4 in. in diameter, ripening the first year, composed of 
9 scales in 3 whorls, the lowest minute and sterile, the middle 
empty or each bearing a two-winged seed, the upper scales the 
largest and bearing two- or three-winged seeds, the apex of the 
cone terminating in gland-like, resin-secreting bodies about 
8 long, which exhale a fragrant odour. Cotyledons 2 
Hermaphrodite flow'ers have a larger number of scales. 

Fitzroya is a native of Chile and N. Patagonia from the 
coast range north of Valdivia to the Central Cordillera of the 
Andes and covering extensive tracts of marshy country It was 
introduced into cultivation in 1849 by William Lobb and again 
by Richard Pearce, the Veitchian collector, ten years later. 
Although quite hardy in Britain, it is more often seen as a shrub 
than a tree, but specimens 30 ft. or more high are occasionally 
met w r ith in the west of England and elsewhere. 1 

Wood reddish-brown, easily worked on account of its 
straight grain and much used for shingles, furniture, cooperage 
masts, and spars. 

Elwes and Henry 2 state that most of the cultivated trees 

appear to bear only female flowers, the seed, although freely 

produced, being consequently unfertile. It can be propagated 

by seeds, which should be sown as soon as ripe, or by cuttings 

inserted in sandy soil in a close frame during summer. Cultiva- 
tion as in Cupressus. 


FOKIENIA Henry and Thomas. 

Fokienia Hodginsii Henry and Thomas. (Fig. si.) 

Cupressus Hodginsii Dunn. 


A tree 40 ft high and 3 ft in girth in E China. ^ 

arranged in flattened tripinnate branchlet systems, the pinna? 


1 A specimen at Stonefield, Argyllshire, 
in 1931. 

2 Loc. cit., vi, 1454 (1912); Bot. Mag. 
Illnst. Conif., iii, 81 (1913). 


was 43 ft. high by 6 ft. 6 in. 

t. 4616 (1851); Clinton-Baker. 
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disposed in one plane like a Thuja , the branchlets tapering 
above. Leaves on adult trees arising in whorls of 4 at the same 
level, sub-acute, about tV in. long, the lateral leaves ovate, 
compressed, with white stomatic depressions on their ventral 
surfaces, facial leaves oblanceolate with a triangular apex. 



Fig. 51.— FOK1ENIA HODGINS1I. 

a, spray with juvenile foliage; b y under-surface of leaves showing bands of 
c, spray with mature foliage (after H. H. Thomas); d, expanded cone; e, seed vv 
unequal wings (after H. H. Thomas); /, barren seed, with only one wing. 


furrowed above. Internodes longer on older branchlets, the 
leaves rising at different levels in alternately opposite P al *^' 
Leaves on young plants larger, about £ in. long with spine-like 
points. Male flowers not seen. Cones resembling those of the 
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Chamcecyparis, ripening in the second year, globose, or sub- 
globose, about 1 in. long, | in. wide, shortly stalked, composed 
of numerous (12-16) scales, each with a central spine or short 
process. Seeds 2 on each fertile scale, about J in. long, angular, 

pointed, with 2 large resin blisters on the upper and lower sur¬ 
face; wings lateral, very unequal. 

Fokienia, which is intermediate in character between 

Chamcecy paris and Libocedrus, strongly resembles Liboceclrus 

macrolepis in foliage, but in the latter plant the leaves are 
sharply pointed. 

This remarkable plant was discovered in 1908 by Captain 
Hodgins in the Yung-fu district of Fokien (from which the 
name is derived), at a few hundred feet above sea-level. It has 
also been found near Temping and Amoy, and has since been 
recorded from Chekiang and Kweichow. It was introduced 
into cultivation by the late Captain (afterwards Vice-Admiral 
Sir Lewis) Clinton-Baker, who in 1909 sent two plants, received 
from the discoverer, to Bayfordbury. There is a small plant in 
the Temperate House at Kew, received from the same source 

Wood light in weight and colour and very similar in appear¬ 
ance to that of Chamcecyparis obtusa . 1 It is not known to be of 
any economic importance. 

Fokienia is probably too tender for outdoor cultivation in 
Britain, except in the mildest parts. 


Gard. Chron., April 4th and 

iii, 85 (1913)- 


nth (1911); Clinton-Baker, lllust. Conif.. 


Fokienia Kawaii Hayata. 

A tree forming large woods on the Yunnan-Tonkin border. 

It is said to differ from F. Hodginsii chiefly in its smaller cones 

and in the shape of the seed and seed-wings, but whether the 

two trees are actually distinct must be decided as they become 
better known. 

Tokyo Bot. Mag., xxxi p. 116 (1917). 


GLYPTOSTROBUS Endlicher. 

Differs from Taxodium in the pear-shaped, long-stalked 
cones, obovate scales, and small-winged seeds. 


> See Metcalfe in Kew Bull., 1931, pp . 420-423 for 
structure of Fokienia and allied genera. 
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Glyptostrobus pensilis (Staunton) K. Koch. 

Chinese Deciduous Cypress. 

G. heterophylus Endlicher; Taxodium heterophyllum Brongniart; T. 
sinense Forbes. Canton Water Pine. 

A small tree with deciduous lateral branchlets and foliage, 
allied to Taxodium disticlium. Two kinds of leaves are pro¬ 
duced, those on barren branchlets in. long, arranged in 3 
ranks, and those on the fruiting branchlets overlapping and 
scale-like, both delicate green when young, rich brown in 
autumn. The male inflorescences resemble those of Taxodium , 
but the cones differ in being pear-shaped and borne on stalks 
f in. long. Mature cones are about f in. long with obovate, 
rather thin scales. Seeds oval or oblong, iV-i in. long, thin- 
coated and terminated by a hatchel-shaped wing about £ in. 
long. 

A native of the province of Canton, S. China, where it is 
usually found in damp situations on the banks of streams. It is 
only hardy in the very mildest parts of Britain and is very rarely 
seen in gardens. It has no economic importance. 

Gard. Chron., xxvi, 489 (1899); Journ. Bot., xxxviii, 37 (1900). 


JUNIPERUS Linnaeus. 

Junipers. 

Sabina Spach. 

A genus comprising about thirty-five species of evergreen 
trees or shrubs distributed over the northern hemisphere from 
the Arctic Circle to Mexico and the West Indies, Azores, Canary 
Islands, N. Africa, Abyssinia, the mountains of E. Tropica 
Africa, Himalaya, China, and Formosa. The generic name o 
Sabina has been used in connection with the junipers but is no 
now recognized. Bark usually thin and scaling off in ongi 
tudinal strips. Leaves on young plants spreading an aW 
shaped; on adult plants either awl-shaped and spreading o 
closely pressed and scale-like. Male and female flowers on 
same or on separate trees. Male flowers composed of numerou^ 
stamens on a central axis, with ovate or peltate scale-1 e co 
nectives, each bearing 2-6 globose pollen sacs. Female flow ' 
surrounded at the base by minute scale-like bracts, which per 
unchanged under the fruit or cone, composed of 3-8 opposi e o 
ternate, pointed, united scales, which become fleshy and o 
a berry-like fruit bearing one or more seeds. 
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Wood fragrant, usually highly coloured, reddish or reddish- 
brown, easily worked, very durable, rarely injured by insects; 
useful for a wide range of purposes, one of the most important 
uses of a N. American species being the manufacture of cases 
for lead pencils. An essential oil is obtained by distillation from 
wood and leaves. That from the wood is often used for per¬ 
fumery , sometimes in medicine. Oil from the leaves and shoots 
is also used in medicine. They have powerful diuretic properties 
and stock should not be allowed to eat branches. 

The junipers give excellent results on limy soil, but they also 
thrive in other good soil. Propagation is by seeds, cuttings, or 
by grafting. Seeds often lie a year before germinating, though 
at other times they may vegetate in a few weeks. Germination 
may be hastened by soaking the seeds in hot water for a few/ 
minutes before sowing. Cuttings are inserted in a close frame in 
July or August and grafting is practised indoors in spring on 
stocks previously established in pots. 

The compact columnar or pyramidal forms are excellent for 

narrow avenues in formal gardens; the spreading kinds make a 

good covering for ground in semi-wild places, whilst those of 

bushy habit may be used for hedges, as they withstand a good 
deal of clipping. 

Several species, particularly /. communis and J. Sabina 

are sometimes seriously injured by fungus (species of Gymnos- 

porangium ), which form golden gelatinous patches surrounding 

the stems. One stage of the fungus is passed upon juniper and 

another upon a rosaceous tree such as mountain ash, hawthorn, 

blackthorn, bird cherry, or crab apple. The only way to check 

the spread of the fungus is to eradicate the host of'one stage 

throughout the neighbourhood. Juniperus is the old Latin 
name for the juniper tree. 


Key to Juniperus. 

Evergreen trees and shrubs often with thin, flaking bark, finely divided 
branchlets and two types of leaves( acicular and scale-like) which some 
times occur separately on different species, or both may occu'r S 5 tte“ me 

“iv, s ,s', r i' d r"* om,e to io ™ * t * rry - iik ' [ ™‘- ..“5; 



Leaves always ternately arranged, awl-shaped 
sharp-pointed. 

* B. Leaves jointed at the base. 


or needle-like, usually 



Leaves not decurrent on the branchlets, 
solitary. Fruit in. in diameter. 


staminate flowers 



2Q2 


PINACE^E 

D. Leaves with one white stomatic band above. 

E. Leaves s~} in. long, slightly concave 
above. Fruit globose, bluish black, 

■J—£ in. wide. Seeds 2-3. /. communis • 

EE. Branches erect. Leaves in. long, 
rigid, slender, spreading, deeply grooved. 
Fruit globose, bluish-black, } in. 
wide. Seeds 2-3. . . /. rigida. 

EEE. Branches prostrate. Leaves crowded, 
overlapping, about \ in. long, glaucous- 
green, sharp pointed. Fruits globose, 
black, in. wide. Seeds 3, triangular. 

/. conferta. 

DD. Leaves in. long, directed forwards, with 
two white stomatic bands above. Branchlets 
drooping. 

E. Leaves about \ in. long, the green mid¬ 
rib narrow. Fruit sub-globose or broadly 
ovoid, ^ in. wide. Seeds 3. 

/. formosana. 

CC. Leaves decurrent with two white stomatic bands. 

Staminate flowers in clusters of 3-6. Fruits £-1 in. in 

diameter. 

D. Leaves in. long, in* wide, rigid, 

spreading, sharp-pointed, upper surface with 
a broad green midrib between two white 
stomatic bands. Fruit }-i in. wide. 

/. drupacea. 

DD. Leaves tapering to a point, rigid, white stom¬ 
atic bands narrower, equal in width to the 
green or a little narrower. 

E. Leaves in alternate whorls of 3, J i n * 
long. Fruit globose, reddish-brown, 

■jj—^ in. wide. Seeds 3. /. Oxycedrus. 

EE. Leaves erect, spreading, narrowly-lance- 

shaped, directed forwards, the green 

midrib half as wide as the stomatic 

bands. Fruit globular, -J —\ in. wide. 

/. Cedrus. 

EEE. Leaves less rigid, j—1 in. long, tapering 
from the base. Fruit globose, glaucous- 
blue while growing, about i in. wide. 

/. macrocarpa. 

BB. Leaves not jointed at the base. , 

C. Trees with pendulous branches. Leaves loosely appressea. 

Fruit ovoid or ellipsoid. 

D. Foliage grey-green. Leaves ± in. long, con 
cave with no green midrib on the upper surface. 

Fruit oval ellipsoid, dark purple or black, about ^ 
i in. long and & in. wide. Seed 1. ]. recurva. 

DD. Foliage bluish-green. Leaves in. long, 

upper surface with a narrow green mi * # 

Fruit as in /. recurva. . - . + 

/ CC. Procumbent or erect shrubs. Leaves spreading or loose y 

appressed. Fruit ellipsoid or sub-globose. . 

D. Branches procumbent or erect. Leaves H ' 
long, upper surface glaucous, under-side green. 
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Fruit in. long, dark brown or purple, single 
seeded. . j squatnata . 

Branches procumbent, branchlets glaucous. 
Leaves j in. long, glaucous on the dorsal surface. 
Fruit J in. wide. Seeds 2-3. ]. procumbens. 

Leaves on adult trees mostly scale-like, opposite and appressed but 
awl-shaped leaves often occur on occasional branchlets and near the 
points of shoots, which may be ternately arranged or opposite. 

B. Leaves minutely toothed on margins, visible with a strong lens. 

C. Acicular leaves always ternate. Fruit reddish-brown or 
yellowish. Not fleshy. 

I ltimate branchlets about 1 mm. wide. Leaves 
about I in. long, bruits globose or sub-globose, 
yellowish-brown, in. wide. Seeds 3-9. 

/. phcenicea. 

Branchlets pendulous. Leaves of both kinds, 
glandular, bruit globose, ^ in. wide, ripens 
during the second year. . . /. jlaccida. 

Bark of trunk and branches divided into square 
plates. Branchlets very fine. Leaves of both 
kinds Juvenile type i-i in. long. Fruits 
reddish-brown, glaucous, tubercled about -} in. 
wide. Seeds 4, angled, ripening during second 

y° ar ■••••/• pachy phlcea. 
Leaves usually scale-like, acute, in threes. 
Fruit sub-globose, in. wide, reddish-brown 
with glaucous bloom. Seeds 1, rarely 2. 

/. utahensis. 

Leaves scale-like, short, thick, rounded at the 
tip, glandular in. long. Fruits globose 

or oval, J—J in. wide, reddish-brown with 
glaucous bloom. Seeds 1-2. pitted. 

y—» .. -i 1 - , /- californica. 

CC. bruit blue or nearly black, often fleshy. 

D. Bark scaly. Ultimate branchlets stout. Leaves 
mostly scale-like, in threes, glandular. Fruits 
sub-globose to oblong, J-J in. long. Seeds 2-3 
grooved or pitted. . . /. occidentalis. 

Ultimate branchlets very fine. Leaves mostly 
scale-like, rarely in threes, grey-green. Fruits 
globose, up to ± in. long, usually single-seeded. 

nnn <-p , , . /• monosperma. 

DDD. Tree, branchlets very fine. Scale leaves green, 
opposite, awl-shaped leaves in threes 4—1 in. 
long, glaucous above. Fruits ovoid, purplish 
to blue, * in. long, J wide, single-seeded. 

-pv-r-v-pv-pv c , , _ . /• Wallichiana.:. 

DDDD. Shrub. Leaves similar to last-named. Fruits 

RR f.° b ° Se ^7* in * wide * / pseudosabina. 

BB. Leaves with entire margins, ternate on leading shoots other¬ 
wise opposite. Scale-leaves blunt. Fruits in. wide ' 

C ' i ' eaV R °PP° sit ] e - glaucous above,' scale-leaves free 

^Pp. p.P - . F 5 uit dark blue - sub-globose, short-stalked 
about* in in diameter. Seeds 2-4. . /. thunfera 

D. Acicular leaves ternate, often present on small 
clusters of branchlets. scal e P leaves blunt 
Fruits sub-globose, brown with dense bloom 


DDD DD. 


DD. 


J • 


V 
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J in. wide. Seeds 2-3, grooved, ripening during 
second year. ..../. chinensis. 
CC. Acicular leaves usually opposite but may be ternate on 
leading shoots. Scale leaves acute. 

D. Branchlets very slender. Leaves usually scale¬ 
like, free at tips, glandular. Fruits globose, 
purplish-brown with glaucous bloom, in. 
wide. Seeds up to 6. . . J. excelsa. 

DD. Similar to /. excelsa but branchlets quad¬ 
rangular and leaves a little longer and more 
acute with a disagreeable odour when bruised. 

/. fcetidissima. 

DDD. Branchlets irregularly pinnate, very fine. 
Scale leaves appressed, often glaucous, juvenile 
leaves in threes, rare except in young trees. 
Fruits globose, glaucous, f, in. wide. Seeds 2-3. 

/. procera. 

E. Ultimate branchlets very slender. 
Leaves green, scale-like, appressed; awl- 
shaped leaves often present, usually in 
pairs, sometimes in threes. Male flowers 
10-12 stamens. Fruits sub-globose, 
bluish with glaucous bloom, about \ in. 
wide, ripening the first season. Seeds 

1-2./. virginiana. 

F. Ultimate branchlets quadrangular. 
Leaves mostly scale-like, overlap¬ 
ping, arranged in four ranks, grey- 
green on back. Fruits globular, J in. 4 
wide. Seeds 2-3 ripening the first 
year. . . . /. bermudiana. 

BBB. Shrubs, erect or prostrate. Leaves variable, scale-like, juvenile 
and intermediate, odorous when bruised. Fruit globose or 
ovoid about in. wide, on recurved, scaly stalks. 

C. Erect, bushy. Scale leaves 4-ranked, in opposite pairs, 
awl-shaped usually in pairs, glandular, glaucous above, 
variable in length. The shoot with a bitter taste an 
disagreeable odour when bruised. Fruit irregulary 
globose or ovoid £ in. in diameter. Seeds 1-3, furrowe , 

ripening first year. . . . /* 

CC. Branches prostrate. Leaves of both kinds, more o e 
awl-shaped on cultivated plants, bluish-green, P*® a ?^ n 
odorous when bruised, -fo-lt in. long. Fruit bluisb-b a ■ $ 

\ in. in diameter. Seeds 1-4. • • /• horizon a 

Juniperus bermudiana Linnaeus. 

Bermuda Cedar. 

Juniperus barbadensis Linnaeus; J. fragrans Hort.; J. vir^m^n^ 
australis Endlicher; J. v. var. barbadensis Gordon. Bermuda e 
Red Cedar; Southern Red Cedar. 

A tree 40-50 ft. high, with a trunk 9-12 ft. in girth in the 
Bermudas, where it is the only indigenous, exogenous 
Bark dark red. Branches much divided, the ultimate bran 
lets except in juvenile trees, four-sided, about A i n - * n diame 
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with scale-like, overlapping leaves, arranged in 4 ranks, each 
about is in. long, ovate, blunt, incurved at the apex, greyish- 
green or glaucous on the back, which is often furrowed. Leaves 
on the main branchlets in threes, up to J in. long; juvenile 
leaves awl-shaped, occasionally seen on old trees. Male and 
female flowers on different trees. Fruit ripening in the first year, 
globose, about J in. in diameter, glaucous, each scale marked 
by a depression with a minute point. Seeds 2-3, shining 
chestnut-brown, ovoid, furrow'ed. 

Formerly abundant in Bermuda, thriving both on the lime¬ 
stone hills and in brackish swamps, but large trees are no longer 
common. It was cultivated in England as early as 1684, but it 
is not hardy here, and has not attained a large size. Specimens 

15-20 ft. high, however, have been grown in the Temperate 
House at Kew. 

The wood is of good quality, red in colour, very durable, and 
sometimes prettily marked. It has been used for shipbuilding 
and furniture. Cabinets made of the wood are highly prized and 
treated as heirlooms in Bermuda. 

Clinton-Baker, Illust. Conif. iii, 6 (1913). 

Juniperus brevifolia Antoine. 

A small tree with a stem up to 5 ft. in girth. Branches short, 
numerous, densely clothed with foliage. Leaves narrow, J—J in' 
long, about T V in. wide, glaucous, jointed and swollen at the 
base, the apex rounded or short-pointed; upper surface with a 
narrow, green midrib, on each side of which is a broad, white, 
stomatic furrow bounded by an external green band'; lower 
surface green, with a prominent midrib. Fruit sub-globose 
dark reddish-brow’n. Seeds 3, ovoid. 

A very distinct j uniper, found wild only in the Azores, where 
it ascends to 5,000 ft. elevation. It is not known to be under 
cultivation in Britain, and is of no economic importance. 

Clinton-Baker, Illust. Conif. iii, 7 (1913). 


Juniperus californica Carri&re. 

Californian Juniper. 

Sweet-berried Juniper; Sweet-fruited Juniper; White Cedar. 

A much-branched shrub or small tree up to 40 ft. high, with 
a trunk up to 3 ft. in girth. Bark brown or ashy-grey, with'thin, 
persistent outer layers. Leaves closely pressed, usually in 
threes, short and thick, rounded at the tip, Vtr-rV in. long, con- 
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spicuously glandular on the back, margins minutely toothed. 
Fruit globose or oval, £ in. long, reddish-brown, covered with 
a glaucous bloom and containing 1-2 large, pitted seeds. 

This is the common species of the coast mountains of Cali¬ 
fornia, occurring chiefly south of San Francisco; and also found 
on the western foothills and on the dry slopes of the Sierra 
Nevada. It was introduced by William Lobb, who sent seeds to 
Veitch's nursery at Exeter in 1853. 

The wood is soft, close-grained, and light reddish-brown. It 
is very durable and used for fence-posts in its native country. 

Jepson, Silv. Calif. 162 (1910); Clinton-Baker, Must. Conif. iii, 8 (1913). 


Juniperus Cedrus Webb and Berthelot. 

Canary Island Juniper. 

Canary Island Cedar; Sabina Tree. 

A tree attaining a height of 70-80 ft. or occasionally 100 ft. in 
the Canary Islands. Trunk stout, branches spreading, with 
slender, pendent branchlets. The ultimate divisions of the 
branchlets numerous, short, angular, and glaucous. Leaves in 
whorls of 3, rigid, erect, spreading, narrowly lance-shaped, 
closely set on the branchlets and directed forwards, slightly 
concave, glaucous, in. long, with a conspicuous midrib 
above, about half the width of the two white bands. Male and 
female flowers on different trees. Fruit globular, in. in 
diameter, reddish-brown when mature, glaucous. 

This species is closely allied to /. Oxycedrus, of which it is 
probably an insular form differing chiefly in habit. 

It is a native of the Canary Islands, where it was formerly 
abundant in the sub-alpine districts and higher valleys, but has 
been nearly exterminated owing to the demand for its timber. 
Large trees are still to be found in the Island of Palma, growing 
on the inaccessible walls of the crater and on isolated rocks above 
7,000 ft. elevation. Two forms of the species have been men¬ 
tioned, one more free growing and of looser habit than the other. 
Local conditions, however, may account for the difference. 

The tree has become too scarce to be of much economic 
importance, but Dr. G. V. Perez, of Teneriffe, considered that it 
might be planted with advantage for the sake of its timber, not 
only in the Canary Islands, but in the West Indies, New Zea¬ 
land, S. Africa, and other warm temperate countries. He 
regarded it as being quick-growing for a juniper, whilst its wood 
is of first-rate quality and very durable. It can only be expected 



JUNIPERUS 297 

to succeed out of doors in the very mildest parts of England, 
although unprotected plants are growing in the North of Ireland. 

Clinton-Baker, Illust. Conif. iii, 9 (1913). 

Juniperus centrasiatica Komarov. 

A tree up to 40 ft. high with a dense grey-green crown of 

foliage. Branchlets erect, about T V in. thick. Leaves scale-like, 

triangular from a broad base, bluntish, keeled and mostly with- 

outglands. Fruits blackish, spherical or oblong, aboutf in. long 

and broad. Seeds solitary, oval, bluntly keeled, rounded at the 
apex. 

Found on the Kuen-luen Mountains in Asia, at an elevation 
of 10,000-12,000 ft. 


Juniperus chinensis Linnaeus. (Fig. 52.) 

Chinese Juniper. 

Juniperus sinensis Hort.; J. sphaerica Lindley; J. struthiacea Knight 
and Perry; J. Thunbergii Hooker and Arnott; Sabina chinensis Antoine. 

A tree very variable in habit in the wild state, sometimes 

exceeding 60 ft. in height in China and Japan. In cultivation 

the typical form is pyramidal or columnar in shape, both adult 

and juvenile foliage being generally found on the same plant. 

In a wild state both male and female plants are sometimes found 

bearing only juvenile leaves. Adult branches with the ultimate 

divisions about -£5 in. in diameter, clothed with 4 ranks of 

leaves in opposite pairs, which are closely pressed, overlapping 

and rhombic in outline, iV in. long, blunt, the outer surface 

convex, green with a paler margin marked with a glandular 

depression on the back. Juvenile leaves awl-shaped, £ in. long, 

spreading, in whorls of 3, or in opposite pairs, with a green 

midrib and 2 glaucous bands above, convex beneath, ending 

in a spiny point. Male and female flowers on different trees. 

Male flowers bright yellow, very numerous, usually borne on 

adult branchlets, but occasionally on branchlets bearing the 

juvenile type of leaves. Fruit ripening in the second year, 

brown, conspicuously glaucous, sub-globose, or top-shaped, i 

in. in diameter, composed of 4-8 scales. Seeds 2-5, broadly 
ovoid, grooved. 

Var. alba Rehder f. 


Juniperis japonica var alba Standish; J. chinensis procumbens var 
albo-vanegata (Beissner) Masters. r 

A prostrate form with white leaves interspersed with green 
leaves. & 
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Var. aurea Young. 

Erect in habit with the adult foliage deep golden at first, 
gradually becoming green as summer advances. 


Var. foemina (Linnaeus) Gordon. 

The form of the type bearing wholly female flowers. It has 
usually closely arranged, overlapping, scale-like leaves, with 



Fig. 52 .—JVN1PERUS CHINENSIS. 

a, spray with scalc-likc foliage and berries; b, branchlct with scale leaves; c, sp r j*Y 
both scale- and nccdlc-likc foliage and many male cones; d , needle leaves in w o 

three; e, section of needle leaf. 

short shoots here and there bearing awl-shaped leaves. Fruits 
typical of the species. 
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Var. glauca Hort. 

Leaves more deeply golden than in the type. 

Var. globosa Hornibrook. 

A dwarf, rounded bush with crowded branches clothed with 
bright green, mostly scale-like leaves. Aureo-globosa Rehder, 
bears patches of golden leaves amongst the green. Both are 
good plants for the rock garden. 

Var. japonica (Carriere) La valine. 

Juniperus chinensis var. decumbens Hornibrook; var. nana Hoch- 
stetter; var. procumbens Hornibrook; J. japonica Carriere. 

A dwarf spreading bush bearing mostly awl-shaped leaves 
in threes, the terminal branchlets sometimes having scale-like 
leaves. The form aureo-variegata R. Smith, is an effective form 
bearing chiefly golden leaves. 

Var. mas (Linnaeus) Gordon. 

A vigorous form of dense columnar habit bearing chiefly 
acicular type of leaves arranged in threes. It bears male flowers 
freely which are yellow in colour. It is a useful small tree for 
the formal garden. 


Var. pendula Franchet. 

In this the branches are pendulous. It is not very attractive. 

Var. Pfitzeriana Spaeth. 

Juniperus Sabina var. Pfitzeriana Hort. 

A densely-branched shrub with long branches and slightly 

drooping branchlets clothed with awl-shaped, slightly glaucous 

leaves. It is a very decorative shrub but requires plenty of 

room to be seen at its best. It originated in Spaeth’s nurserv 
Berlin. 


Var. plumosa Hornibrook. 

A low-growing plant with widely-spreading branches and 
plumose branchlets with nodding tips. Leaves mostly scale-like. 
Var. plumosa aurea Hornibrook (J. c. var. japonica aurea 
Masters; J. japonica aurea Carriere), is a golden-leaved form 
of good colour. 


3oo 
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Var. pyramidalis (Carriere) Beissner. 

Junipcrus japonica var. pyramidalis Carriere. 

A stiff pyramidal variety with mostly glaucous, awl-shaped 
leaves arranged in threes. It is useful for planting in a formal 
garden. 

Var. Sargentii Henry. 

A prostrate bush with ascending branchlets rising very little 
above the x ground and forming a carpet-like mass with a 
mixture of light green juvenile leaves and glaucous adult leaves. 

Var. Smithii Loudon. 

Loudon, Arboretum et Fructicetum iv, p. 2505 (1844), 
describes this as a plant growing in the Horticultural Society's 
Garden without a name, and as having been received from Mr. 
Smith of Ayr about, or before, 1825. It was then 8-10 ft. high 
and bore both male and female flowers. The plant now known 
as var. Smithii does not vary in any special way from the type. 


Var. variegata Gordon. 

Var. albo-variegata Veitch. 

A dwarf plant with the foliage more glaucous than that of 
the type, the terminal shoots often bearing white leaves. 


/. chinensis t which is one of the commonest species in culti¬ 
vation, may generally be recognized by the pale margins of the 
blunt, scale-like leaves and the presence of juvenile foliage on 
adult trees. It is a native of China, Mongolia, and Japan. In 
China it is found wild in the mountains of Huper, Shensi, and 
Szechuen, and is also commonly cultivated in China and 
Japan. Linnaeus appears to have been the first to describe the 
tree; it was first introduced into England by William Kerr, who 
sent plants from Canton to Kew in 1804. 

Wood durable and sometimes prettily burred, but too scarce 
to be of commercial importance. 

The tree is grown for decorative purposes in the British Isles 
and succeeds in moist soil of varying character being specially 
adapted for limy formations. 



(Fig. 56.) 


Common Juniper. 

Ground Juniper. 

A shrub or small tree rarely attaining a height of 40 ft. 
Bark reddish-brown, scaling off in papery sheets. Young shoots 




Phot .. by £'. J. Il a.'/;, 

PLATE XVII. Incense Cedar (Libocedrus decurrens) at Frogmore. 

7H FT. X I 2 FT. AT I FT. FROM GROUND IN 1 923; PLANTED IN 1S57 
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slender, triangular, with projecting ridges. Buds about { in. 
long with acuminate scales. Leaves awl-shaped, persisting for 
three years, sessile, spreading, f-f in. long, tapering from the 
swollen base to a spine-like point, upper surface concave with a 
broad white band of stomata, lower surface bluntly keeled. 
Male and female flowers usually on different plants. Male 
flowers solitary, cylindrical, -J in. long, the yellow stamens in 
5-6 whorls. Female flowers solitary, green, \\ in. long. Fruit 
ripening in the second or third year, green when young, bluish 
or black when ripe, covered with a waxy bloom; globose or 
slightly longer than broad, in. in diameter, with 3 minute 
points at the top, the 3 scales of which the fruit is composed 
occasionally gaping and exposing the seeds. Seeds 2-3 
elongated, ovoid, three-cornered, with depressions between. 

Var. aurea Nicholson. 

J. c. var. aureo-variegata Beissner. 

A form with drooping branchlets, the young shoots and 
leaves being golden and changing to green during summer. 

Var. compressa Carriere. 

A very small cone-shaped bush, generally not more than i-J 

ft. high, with short crowded leaves, forming a dainty little shrub 
peculiarly suitable for the rock garden. 

Var. cracovia Knight. 

A robust plant with pendulous, terminal branchlets. Said 
to be of Polish origin and rare in cultivation. 

Var. depressa Pursh. 

A dwarf, compact shrub with spreading, procumbent main 
branches from which rise erect branchlets with leaves shorter 
and broader than those of the type. A good rock garden plant. 

Var. echiniformis Beissner. 

Hedgehog Juniper. 

A rounded bush 1-2 ft. high, with densely crowded branches, 
branchlets, and leaves. 

Var. hemisphaerica Parlatore. 

Resembling var. saxatilis in habit, but with longer leaves and 
larger fruits. Recorded from Mount Etna, Calabria, Greece, 

and Algeria. This and the last named closely resemble one 
-another. 
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Var. hibernica (Loddiges) Gordon. 

Irish Juniper. 

A pyramidal plant with densely arranged, erect branches 
and short, angular branchlets, bearing shorter and less pointed 
leases than those of the type. Although often included with 



a, drooping spray; b t inner surface of leaf; c , section of leaf showing dorsal resin canal.• 

var. suecica it differs in its more compact branch tips and closer 
foliage. It is useful for formal gardens. 


Var. nipponica Wilson. 

An alpine shrub distinguished by its deeply sulcate leaves 
and non-tubercled fruits containing only one seed. It is found 
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on the high mountains of Hondo from the Shma.no province 
northwards. 

Wils. Conif. of Japan, 81 (1916). 

Var. oblonga Loudon. 

A bush 4 ft. high, of very slow growth. Leaves £ in. long. 
Fruit small, J in. in diameter, oblong. Seeds solitary or in pairs. 
Apparently not recently seen in cultivation in England. 

Var. oblonga pendula Loudon. 1 (Fig. 53.) 

A tree of graceful habit, the main branches fastigiate and 
the points of the shoots pendulous. 

This name was first applied to a small plant 5 ft. high 

growing at Kew in 1838. An old tree 28 ft. high at Eastnor 

Castle, and a smaller one at Bayfordbury planted in 1843, 

agree well with the above description, and appear to belong to 

/. communis rather than to /. formosana . to which Chinese 

species (probably not introduced until 1844)» they have hitherto 

been referred.* The latter has much narrower, longer, spine- 
tipped leaves. 

According to Wilson, 3 the plant cultivated in N. America 

under the name of /. oblonga pendula is a variety of /. 
communis. J ‘ 

Var. saxatilis Pallas. 

Mountain Juniper. 

Var. alpina Gaudin; Var. montana Alton; Var. nana Loudon. 

A prostrate shrub seldom more than 1 ft. high. Branchlets 
stouter than in the typical form and very dense. Leaves shorter, 
less spreading, -J—J in. long, and fruits smaller than in the type! 
An alpine form probably produced by climatic conditions. 
Intermediates connect it with the type. 

Var. suecica Aiton. 

Var. fastigiata Parlatore; J. hispanica Booth. 

Strictly columnar in habit, with short, ascending branches 
which open out at the tips, short bluish-green leaves, and oblong 
fruits. It is not uncommon in cultivation and is found wild in 
Scandinavia and E. Prussia, where it is seen as a tree -m-ao ft 

high. At Westonbirt it is 25 ft. high. 

1 Arb . et. Frut. Brit, iv, 2490, fig. 2345 (1844). 

2 Elwes and Henry, loc. cit. vi, 1416 (1912) 

3 PI. Wils. ii, 57 (1914). 


304 


pinace^e 


The common juniper has a wider distribution than any other 
tree or shrub. It is common through N. and Cent. Europe and 
also occurs in the mountains of the countries bordering on the 
Mediterranean. It is also found in Asia Minor, the Caucasus, 
Persia, Afghanistan, the W. Himalaya, the United States, and 
Canada. On many chalk hills in the S. of England, the juniper 
(which is one of our three indigenous conifers) is a conspicuous 
feature of the vegetation, whilst it is also abundant in some parts 
of the N. of England, Wales, the Scottish Highlands, and in 
N. Ireland and Eire. 

Although the wood is too small for building purposes, it is 
used for fencing with very satisfactory results in some European 
countries, and is also made into pails and other domestic articles. 
The fruits are used for flavouring gin, though not to so great an 
extent as formerly; in 1838 it was recorded that “ the distillers 
of Schiedam were formerly in the habit of carrying over annually 
a shipload of juniper berries from Inverness, for the use of their 
distilleries/' 1 An oil distilled from the unripe berries is used for 
medicinal and flavouring purposes. The berries are also said 
to be used with beechwood in the smoking of Westphalian hams, 
the peculiar piquant taste of the hams being attributed to the 
juniper-berry smoke. 2 


Juniperus conferta Parlatore. 

J. litoralis Maximowicz. 

A prostrate shrub with brownish bark, thick branches, and 
dense, erect branchlets. Leaves crowded, overlapping, about 
J in. long, awl-shaped, glaucous green, tapering to a prickly 
point, deeply grooved above with one band of stomata, convex 
below. Fruit produced in abundance, globose, -J—£ in. m 
diameter, black with a glaucous bloom when ripe. Seeds 3 » 

ovoid, triangular. ... , 

This species is like /. rigida, but differs from it in its crowded 
overlappping shorter leaves and conspicuously glaucous fnnt. 
In its native country, Japan, it is widely spread on sandy 
shores, forming dense, broad mats. It was introduced into 

cultivation in 1915. f 

The juniper formerly grown in gardens under the name 01 

/. litoralis is not this plant, but another Japanese species, J- 

procumbens. 

1 T. Thomson, Chemistry of Organic Bodies, 463 (1838). 

2 Journ. Roy. Soc. Arts., 1912, 416. 
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J. couferta has no economic importance. Cultivation as in 
J. procumbens. 

Clinton-Baker, Illust. Conif. iii. 18 (1913) (as J. Htoralis); Wils., 
Conifers of Japan, 83 (1916). 


Juniperus convallium Rehder and Wilson. 


A tree 15-30 ft. high, the branches erect or spreading, the 
bark greyish and smooth. Leaves pale green or glaucous, scale¬ 
like, appressed, in 4 rows, overlapping, ovate, acute or blunt, 
about A in. long rounded on the back, with a glandular depres¬ 
sion. Fruit sub-globose or ovoid, £-1 in. long, shining chestnut 
brown, decurved, one-seeded. Seed globose or egg-shaped. 

A well-marked juniper like J. excelsa in habit, but very 

distinct in fruit; found, according to Wilson, 1 only in the drier 

parts of the principal river valleys of the China-Tibetan border¬ 
land. 



Juniperus Coxii A. B. Jackson. 


A tree very closely allied to J. recurva , see under that species. 


Juniperus distans Florin. 


A species recognized by its laxly arranged branches, pendu¬ 
lous branchlets and dimorphic foliage arranged in whorls of 
three, some of the leaves being awl- or lance-shaped and others 
scale-like and appressed with all transitions, and by the ovoid 
fruits, and the obovoid seeds rounded at the apex or with a 
very small obtuse point. It is a native of Western Szechuen. 
Introduced 1926. 

Juniperus drupacea Labillardiere. (Fig. 54.) 

Syrian Juniper. 

Arceuthos drupacea Antoine. Drupefruited Juniper. 

A tree attaining 60 ft. in height, usually pyramidal in the 
wild state, but assuming a columnar habit in cultivation. Young 
shoots triangular, prominently ridged or winged. Older branch- 
lets smooth. Buds about in. long, with minute, sharp-pointed 
scales. Leaves narrowly lance-shaped, spreading, in whorls of 
3, -£-f in. long, A-i in. broad, jointed at the base, apex sharply 
pointed, upper surface concave with a broad green midrib 
which is furrowed near the base, and two white stomatic bands! 
Male and female flowers on different trees. Male flowers 


1 PL Wils. ii, 662 (1914). 
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axillary, 5-6 in a head, with 9-10 stamens in each flower. 
Fruit ripening in the second year, the largest in the genus, f-i 
in. in diameter, brown or bluish with a glaucous bloom, usually 
composed of 9 fleshy scales which are often pointed at the apex. 




Fig. 54. — JUNIPERUS DRUPACEA. 

spray; b, spray with cluster of male cones; c, whorl of three leaves; d, section of lea , 

e, berry. 


enclosing a bony stone with 3 cells, each containing a minute 

kernel 

This remarkable juniper, easly recognized from all the other 
species by its large, stiff leaves with adherent bases and large 
fruits, is a native of the mountains of Asia Minor, Syria, an 
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Greece. It is found at elevations of 1,600-5,600 ft., either 
forming pure woods or mixed with other conifers. It was prob¬ 
ably introduced into cultivation about 1S54, but so far as is 
known has never produced fruit in England, where all the trees 
in cultivation are believed to be males. 

Clinton-Baker, Illust. Conif. iii, 14 (1913). 

Juniperus excelsa Bieberstein. (Fig. 55.) 

Grecian Juniper. 

A tree of columnar or pyramidal habit, attaining in Asia 
Minor a height of 80-100 ft., and a girth of 9-12 ft. Bark ashy 
grey or brownish, peeling off in strips. Branchlets slender, the 
ultimate divisions so in. or less in diameter. Leaves scale-like, 
closely pressed, in 4 ranks, arranged in opposite pairs, ovate, 
rhombic, about tV in. long, acute or obtuse, with a glandular 
furrow on the back, or on the oldest branchlets in threes or in 
pairs. Juvenile type of leaves rarely seen on adult plants, 
spreading, in opposite pairs, J-J in. long, concave above with 
two stomatic bands marked on the lower surface with a narrow- 
gland at the base. Male and female flowers on the same tree or 
on different trees. Fruit globose, I in. in diameter, dark 
purplish-brown, glaucous, composed of 4-6 scales, each marked 
by a minute point. Seeds, about 6 in each fruit, oblong. 


Var. stricta Rollisson. 

Narrowly pyramidal in habit with glaucous juvenile foliage; 
leaves awl-shaped, slightly spreading, about £ in. long, whitened 
with a stomatic band above and showing a minute gland near 
the base on the lower surface. 

The varieties Perkinsii and venusta, described in Gordon’s 
Pinetum, are forms of this variety with more glaucous foliage. 

As a native tree /. excelsa attains its greatest development 
in Asia Minor, w-here it forms extensive woods in mountainous 
regions. It is also found in the Balkan States, Armenia, and the 
Caucasus, and was probably first grow-n in England in 1806, 
although the actual date of introduction is somew-hat uncertain' 

The wood of J. excelsa is of good quality, very durable 
and suitable for building purposes, furniture, posts, and railway 
sleepers. It is chiefly used in the Mediterranean region It 
has been suggested that the wood of this tree was actually the 
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Cedar of Lebanon ” of the Bible and not that of Cedrus 
libani. 1 

In Britain it does not exceed 40 ft. in height, and its only 



F,g. 55 .—/UNIPERUS EXCELSA. 
a, spray with three berries; b, branchlets; c, two male cones 


value is for decorative gardening and for planting in scientific 
collections. 

Juniperus fiaccida Schlechtendal. 

Mexican Juniper. 

A tree attaining a height of 30-40 ft., with brown, scaly bark. 

1 Natural History Review, January, 1862; Elwes and Henry, op. cit. 
vi, 1446 (1912); Clinton-Baker, op. cit. ii, 75, No. 3 (i 9 ° 9 )- 
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Branches widely spreading, with long, pendulous branchlets. 
Adult leaves in opposite pairs, slightly spreading, broadly lance¬ 
shaped, about tV in. long, the base clasping the stem, the apex 
sharp-pointed, and the back rounded with a sunken resin gland. 
Juvenile leaves, which occasionally appear on the ends of 
branchlets of adult trees, awl-shaped, spreading, in whorls of 3, 
rarely in pairs, about ; 1 in. long, the base closely clasping the 
stem, gradually tapering to a horn}', pointed apex; the upper 
surface concave with inflexed margins, and two narrow lines of 
stomata, the lower surface marked near the base with a gland. 
Male and female flowers on different branches of the same tree. 
Fruit ripening in the second year, globose, | in. in diameter, 
reddish-brown, with a waxy bloom, marked on the surface with 
minute tubercles, composed of 6-8 opposite scales, each indi¬ 
cated by a reflexed point. Seeds 6-12, several often imperfect. 

A native of the Chisos Mountains in Texas and common in 
N.E. Mexico at 6,000-8,000 ft. elevation. It was introduced 
in 1838 by Hartweg, but has proved too tender for our climate, 
the only known specimen in Britain being one at Bicton, which 
in 1923 was about 40 ft. high. 

The useful qualities of the timber are limited to its native 
countries. 

Clinton-Baker, op. cit. iii, 15 (1913). 

Juniperus foetidissima Willdenow. 

Juniperus sabinoides Grisebach. 

A tree or shrub 10-12 ft. high very similar to /. excelsa and 
often confused with it. Branchlets distinctly stouter and thicker 
than in J. excelsa, quadrangular and giving off a foetid odour 
when crushed. Leaves less closely appressed at the tips than in 
/. excelsa, short or long pointed. Fruits globose or ovoid, £ to 
nearly \ in. long, nearly black when ripe. Seeds 1-2, rarely 3, 

to each fruit. It is a native of Greece, Asia Minor, etc. 

Juniperus formosana Hayata. 

Prickly Cypress. 

J. taxifolia Parlatore [not Hooker and Arnott]. 

An elegant tree, attaining in China a maximum height of 
75 ft. , although often but 40 ft. high, with a slender trunk often 
dividing a few feet from the ground into three or more erect 
stems. Bark grey-brown, fibrous, fissured, peeling off in thin 
narrow strips. Leaves in whorls of 3, directed forwards, narrow, 
about £ in. long, ^- T V in. broad, jointed and swollen at the base! 
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ending in a spiny point, upper surface concave, with two broad, 
white stomatic bands separated by a narrow green or glaucous 
midrib. Fruit sub-globose, or broadly ovoid, J —\ in. in diameter, 
ripening in the second year, shining dark reddish-brown when 
ripe, with three deep furrows at the summit, showing the separa¬ 
tion of the fruit into three scales. Seeds three, elongated-ovate, 
triangular. 

/. formosana is widely spread throughout the mountains of 
China, and has also been found in Formosa between 8,000- 
13,000 ft. altitude. Wilson, 1 apparently writing of this species, 
says : " At Erb-tao-chiao I photographed a magnificent juniper 
tree 75 ft. tall, and 22ft. in girth, with graceful pendent 
branches/' 

This beautiful juniper is rarely seen in cultivation and does 
not appear to bear fruit in this country. It was probably one 
of the plants sent home by Fortune in 1844. It closely resembles 
J. rigida in habit, but the upper surface of the leaves is not 
grooved as in that plant, which has, moreover, black fruit. 

The economic uses appear to be local. 

Clinton-Baker, op. cit. iii, 17 (1913); PI. Wils. ii, 156 (1914). 

Juniperus glaucescens Florin. 

Closely related to /. Komar ovii, this species is distinguished 
by the less closely appressed leaves, the slightly smaller, ovoid, 
light blue fruits with a glaucous bloom, which are about \ in. 
long and broad, and the different sculpturing of the seeds. 

Native of N. W. Szechuen, China, at Tsipula near Karlong 
at about 12,000 ft. altitude. 

Juniperus horizontalis Moench. 

Creeping Juniper. 

Juniperus hudsonica Loddiges; J. Sabina var. procumbens Pursch, 

J. Sabina var. prostrata Loudon; J. virginiana var. prostrata Torrey. 
American Savin. 

A handsome juniper with prostrate or procumbent, rooting 
stems, which spread for a considerable distance over the ground. 
Leaves conspicuously glaucous, of two kinds, scale-like, about 
£ in. long, closely pressed, in 4 ranks, shortly-pointed, each with 
a glandular depression on the back, and awl-shaped leaves in 
opposite pairs, slightly spreading. Fruits bluish-black on 
recurved stalks, J—J in. long; not produced on cultivated plants, 
which usually only bear awl-shaped leaves. 

1 A Naturalist in Western China , i, 176 (1913). 
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Native of North America, found on sea cliffs, gravelly slopes, 
and in swamps from the coast of Maine to British Columbia, 
ranging south to Massachusetts, W. New York, Illinois, and 
Montana. The plant was formerly confused with /. Sabina, and 
may be grown under similar conditions to dwarf forms of that 
species. 

Several selected forms have been given varietal names in 
N. America, notablv : — 

V 

Var. alpina (Loudon) Rehder, f. 

A form with more or less procumbent branches and erect 
branchlets. 

Var. Douglasii Rehder, f. 

Waukegan Juniper. 

A creeping form with long branches clothed with blue-green 
leaves which turn purplish in winter. It is a good plant for 
clothing a bank or for use in the rock garden. 

Var. glomerata Rehder, f. 

A very dwarf shrub with short, densely-clustered branchlets. 

Var. plumosa Rehder, f. 

J. depressa var. plumosa Hort. 

A low-growing shrub with spreading branches developing 
with a flat top, leaves longer and more acuminate than in the 
type, taking on a purplish tinge in winter. 

Var. variegata Slavin, f. 

Branches and branchlets with creamy-white tips. 

Juniperus Komarovii Florin. 

A species allied to /. tibetica distinguished by the more 
slender, erect branchlets, the acute leaves and the smaller fruits 
and seeds. Native of N. W. Szechuen. 

Juniperus lucayana Britton. 1 

Red Cedar. 

A tree closely allied to /. bermudiana , from which it is said 
to differ in its smaller, four-ranked leaves, and in its depressed, 
globose, and somewhat laterally flattened fruit. It is found in 
the N. Bahama Islands, though little is now left of it on account 
of the use of its wood for lead pencils. 

1 Trees of N. America, 121 (1908). 
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Juniperus macrocarpa Sibthorp and Smith. 

Large-berried Juniper. 

Juniperus Lobelii Gussone; J. neaboriensis (Lawson) Gordon; J. 
Oxycedrus var. macrocarpa Aschus. Plum Juniper; Large Plum-fruited 
Juniper. 

This juniper is closely allied to /. Oxycedrus, with which 
some botanists have united it, but differs in the longer, broader 
leaves, which are £—i in. long, and about tV in. broad, gradually 
tapering from the base to the spiny point. Fruit larger than in 
/. Oxycedrus, globose or tapering at the base (var. ellipsoidea), 
glaucous blue, but turning purplish-brown after ripening, about 
i in. broad, f in. long. 

It has a similar distribution to /. Oxycedrus, but generally 
grows in sandy places near the sea, extending through the 
Mediterranean region from Spain to Syria, and is also found 
in Bulgaria. Although introduced into England about 1838, it 
has never become established and is very rarely seen. 

The fragrant wood appears to be used with that of /. Oxy¬ 
cedrus for distillation, the essential oil thus obtained is used 
for perfumery purposes. 

Clinton-Baker, op. cit. iii, 14 and 15 (1913). 

Juniperus macropoda Boissier. 1 

A shrub or a tree 40-50 ft. high, or sometimes taller, with a 
trunk 6-7 ft. in girth. Foliage like that of /. excelsa, but coarser. 
Fruit globose, £ in. in diameter, brownish-purple, tinged with a 
glaucous bloom, each of the 4 to 6 scales with a prominent boss. 
Seeds, 2-4 to each fruit, ovoid. This species appears to connect 
the Eastern Asiatic /. chinensis with the Western /. excelsa. 

The wood is fragrant, moderately hard, with red heartwood 
and yellow sapwood. It has been used in India for wall-plates, 
beams, and fuel, and has been suggested as being suitable for 
pencils. The wood of this and other junipers is burnt as incense. 
Native of Persia, Afghanistan, and Baluchistan, where it forms 
extensive forests. 

Juniperus melcongensis Komarov. 3 

A tree up to about 40 ft. high with a dense crown of slender 
spreading branches. Leaves ovate, bluntish, up to about ro in * 

1 Fl. Orientalis, v, 709 (1884). o 

2 Komarov. Not. Syst. ex Herb. Hort. Bot. Reipubl. Ross, v. 2., p- 2 
(1924). 
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long with deeply impressed glands. Fruits ovate, blackish. 
Seeds solitary, almost spherical, about j in. long by \ in. broad, 
pitted. 

It is found in E. Tibet on the Zsachju, a tributary of the 
Mekong, at about 10,000 ft. altitude, and differs from the allied 
species in its slender branchlets and small pitted seeds. 

Juniperus mexicana Schlechtendal. 

Rock Cedar. 

Juniperus sabinoides Nees; J. tetragona Schlechtendal. Juniper Cedar*. 
Mountain Cedar; Cedar. 

A tree occasionally 95 ft. high, but usually much smaller, and 
sometimes a shrub. Bark with persistent scales. Leaves of the 
ultimate branchlets scale-like, appressed, in opposite pairs; 
long- or short-pointed, tWo in. long, minutely and irregularly 
denticulate, glandular on the back. Leaves on vigorous young 
shoots awl-shaped, in. long. Fruit globose or ovoid, in. 
long, brownish, glaucous. Seeds 2-3, similar to those of /. 
californica. 

A native of the limestone mountains and hills of Mexico and 
Texas, where it forms the limit of arborescent vegetation. It is 
not known to be in cultivation. 

The wood is hard, close-grained, rather brittle, but durable, 
and is used in its native countries for general construction, 
fencing, sills, telegraph poles, railway sleepers, and fuel. 

Clinton-Baker, Illust. Conif. iii, 19 (1913). 

Juniperus monosperma (Engelmann) Sargent. 

Cherrystone Juniper. 

J. occidentalis var. monosperma Engelmann; Sabina monosperma 
Rydberg. 

We have not seen a good plant of this species but it is 
described as a large, heavily-branched shrub, or a tree some¬ 
times up to 60 ft. high. Branchlets slender, bearing mostly the 
adult type of scalc-like leaves but the juvenile kind also being 
present. Adult leaves usually in pairs, occasionally in threes, 
closely appressed except at the apex which may be short or long 
pointed, rounded on the back, glandular, grey-green; the 
juvenile type of leaves acicular, in threes, up to f in. long. Fruit 
rounded or egg-shaped up to \ in. long, dark blue with a 
glaucous bloom. Seeds usually one to a fruit, but occasionally 
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2-3. Found from Colorado to W. Texas, New Mexico and 
Nevada. Introduced about 1900. 

Rehder Manual of Cultivated Trees and Shrubs, Ed. 2 (1940). 

Juniperus occidentalis Hooker, f. 

Western Juniper. 

Juniperus pyriformis Lindley; Sabina occidentalis Rydberg. Calif¬ 
ornian Juniper; Canadian Juniper; Western Red Cedar; Yellow Cedar. 

A tree varying from 20-60 ft. high in N. America, with a 
tall, straight stem up to 9 ft. in girth. Bark scaly, about £ in. 
thick, bright cinnamon red. Ultimate branchlets stout. Leaves 
arranged in six ranks, three in a whorl, closely pressed, long or 
short-pointed, grey-green, £ in. long, rounded and conspicu- 
ously glandular on the back. Fruit sub-globose or oblong, J 
in. long, bluish-black, with a glaucous bloom. Seeds 2-3 to 
each fruit, ovate, acute, about | in. long, deeply grooved or 
pitted on the back. 

This species occurs on the mountain slopes and high prairies 
in W.N. America, British Columbia to the Sierra Nevada moun¬ 
tains in California, where it is found up to an altitude of 10,000 
ft., sometimes attaining a large size and great age. It is in 
cultivation at Dawyck, Peebles. Introduced in 1840. 

The timber is moderately heavy, close-grained, fragrant, 
and durable. It is comparable to rough grades of /. virginiana, 
and is much used for fences. 

Sargent, Silva of N. America, x, 87. 

Juniperus Oxycedrus Linnaeus. (Fig. 56.) 

Prickly Juniper. 

Brown-berried Cedar; Sharp Cedar. 

A compact shrub or small tree occasionally 30 ft. high and 
10 ft. in girth. Branchlets angled. Leaves awl-shaped in 
alternate whorls of 3, spreading, narrow, in. long, tapering 
to an acuminate point, swollen and jointed at the base, margin 
entire; upper surface with a narrow green midrib, on each side 
of which is a white stomatic band which is equal in width to the 
marginal green band; lower surface green, convex, keeled. 
Male and female flowers on different trees. Male flowers solitary 
in the axil of a leaf, 2-3 in each whorl, stalkless, ovoid, about 
i in. long. Fruit ripening in the second year, solitary in the leaf 
axils, on short stalks about iV in. long, globose, f—£ in. in 
diameter, shining reddish-brown when ripe, occasionally glau- 
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cous, composed of 3-6 scales, each with a minute point. Seeds 
normally 3, reddish-brown, oblong, triangular, ridged, with 
two resin glands at the base. 



Fig. 56 .—JUNIPERUS OXYCEDRUS and /. COMMUNIS. 

funtperus Oxycedrus.—a, spray with male cones in axils of leaves; b, leaves and leaf-buds- 
r, section of leaf, showing two bands of stomata; d, spray with two berries. /. communis * 
e ' inner side of leaf, showing single band of stomata; /, section of leaf. 


This species is very variable in the wild state, and the follow 
ing varieties have been described: — 


Var. brachyphyUa Loret. 

Leaves short, bluntly pointed, glaucous. On limestone rocks 
at Saint Beet, Haute Garonne, France. 
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Var. maderensis Menezes. 

Leaves very slender, in. long, in. broad, rounded, or 
shortly pointed at the apex. Fruit brown with a glaucous tinge. 

Var. umbilicata Rikli. 

J. macrocarpa var. umbilicata Aschers and Graborsky. 

Fruit glaucous when young, chestnut-brown when ripe, and 
larger than in type; very variable in shape. Italy. 

Var. viridis Pospichal. 

Fruit dull green when ripe. Found in Istria. 

/. Oxycedrus is widely distributed throughout the Mediter¬ 
ranean region, extending eastwards through Syria, W. Asia 
Minor, and the Caucasus to Armenia and N. Persia. It was 
cultivated in England as early as 1739, but it now rarely seen. 

Wood of small size, but very fragrant. Chiefly used for 
distillation, the oil extracted being known as “ oil of cade." 
Factories for the distillation of the oil are established in the 
Maritime Alps. The oil is used for medicinal purposes, particu¬ 
larly in skin diseases. 

Juniperus pachyphloea Torrey. 

Chequer-barked Juniper. 

Mountain Cedar; Oak-barked Cedar; Thick-barked Cedar. 

A tree attaining in America a height of 60 ft. and a girth of 
15 ft. Bark unlike all other junipers; up to 4 in. thick, and 
deeply divided into small, square, scaly plates. Branchlets 
slender, four-angled. Leaves scale-like in opposite pairs, over¬ 
lapping, closely pressed, about 1V in. long, ovate, blunt, margin 
finely toothed, with a glandular furrow on the back; those on 
the older branchlets tipped with a sharp point. Juvenile leaves 
awl-shaped, spreading, in threes or in opposite pairs, i in * 
long, tipped with horny points; upper surface concave, 
whitened; lower surface greyish-green, keeled. The juvenile 
leaves gradually pass into the adult foliage. Male and female 
flowers on different trees. Fruit ripening in the second year, 
sub-globose, nearly \ in. in diameter, reddish-brown, glaucous, 
warted, with 6-8 pointed scales. Seeds 4, angled, shining 
brown. 
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This juniper grows wild on dry mountain slopes at 4,000- 
6,000 ft. elevation, from S.W. Texas to New Mexico, Arizona, 
and southwards into Mexico. 

The largest specimen in England is at Kew; it shows the 
characteristic scaly bark. Reputed juvenile forms of this species 
are very ornamental on account of their intensely glaucous 
foliage. 

Samples of wood in the Kew Museums are straight-grained, 
and bear a resemblance to wood of /. Virginian a. 

Sargent, Silva of N. America, x, 85, t. 520 (1896). 

Juniperus phoenicea Linnaeus. (Fig. 57.) 

Phoenician Juniper. 

Juniperus bacciformis Carriere; J. tetragona Moench; Sabina phoenicea 
Antoine. 

A shrub or a small tree 20-40 ft. high. Leaves on young 
plants and rarely on isolated branches of adult trees, awl- 
shaped, spreading, in whorls of 3, the base clasping the shoot, 
about J in. long, with 2 lines of stomata on both the upper and 
lower surfaces. Brauchlet systems on adult trees 2-3 pinnate; 
ultimate branchlets roundish; leaves scale-like, either in 4 ranks 
or in opposite pairs, or in 6 ranks in alternating whorls of 3; 
closely pressed, ovate, rhombic, about *V in. long, blunt at the 
apex, margin toothed, furrowed on the back. Male and female 
flowers on the same tree, rarely on different trees. Fruit globose 
or sub-globose, in. in diameter, yellowish or reddish-brown, 
composed of 6-8 scales, with 3-9 seeds. 

Var. filicaulis Carriere. 

A shrub with elongated, twisted branches and slender, pen¬ 
dulous branchlets which occasionally bear juvenile leaves. Said 
to have originated from a seed of typical /. phoenicea. 

Var. turbinata Parlatore. 

Fruits egg-shaped or top-shaped. Seeds deeply furrowed 
from base to apex. Often found with the typical form. 

/. phoenicea is widely distributed throughout the Mediter¬ 
ranean region, growing in dry situations on rocky hills. In 
Algeria it often constitutes the only arborescent vegetation, 
ascending to 6,000 ft. In the Canary Islands it attains a great 
age and enormous size, one of the largest specimens is reputed 
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to be over 1,000 years old. According to Aiton this species was 
first cultivated in Britain in 1683, but it is rarely seen in England 
except in the milder parts of the country. 

The timber is used for building purposes, posts and fire¬ 
wood; and is sometimes distilled for the fragrant oil. 

Clinton-Baker, Illust. Conif iii, 11, No. 3 (1913). 



Fig. 5 y.—JUNIPERVS PhlCENICEA. 

a , spray; b t spray with two berries; c, branch and branchlct; d , branch, showing resin 

glands on leaves. 


Juniper us Pinchoti Sud worth. 

A tree rarely 20 ft. high with a trunk 3 ft. in girth, bearing 
stout, wide-spreading branches, forming an open, irregular 
head, or more often a shrub up to 12 ft. high. Bark thin, light 
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brown, scaly. Leaves on adult plants in pairs or in threes, scale¬ 
like in 3 rows, A in. long, glandular pitted on the back, dark 
yellowish-green; on young plants in threes, awl-shaped, in. 
in length. Fruit ripening in one season, sub-globose, bright red, 
| in. in diameter. Seed solitary, ovoid, bluntly pointed, deeply 
grooved. 

Found on dry, rocky slopes in \V. Texas. Not in cultivation. 

The soft close-grained, light brown wood is used locally for 
fencing and fuel. 


Juniper us Potanini Komarov. 1 

A tree up to about 50 ft. high with upright branches and very 
slender branchlets. Scale-leaves densely appressed, bluntish. 
dark green. Fruit spherical, blackened, shining, about \ in. in 

diameter. Seeds ovate-conical, acute, smooth or wrinkled about 
10 mm. long. 

It is a native of the Province of Szechuen in Ta-tsien-lu, 
\Y. China and is easily distinguished from allied species by the 
conical pointed seeds. 

Juniperus procera Hochstetter. 

East African Juniper. 

Cedar; East African Cedar. 

A large tree, attaining in Kenya 80-100 ft. in height with a 
straight trunk sometimes 35 ft. in girth. Branchlets irregularly 
pinnate, the ultimate divisions slender, more or less four-sided, 
about A in. in diameter. Leaves on the main branchlets lance¬ 
shaped, narrowing to sharp points, closely pressed, about £ in 
long, becoming smaller and shorter on the ascending branches 
or ultimate divisions, where they are acute or sub-acute and 
often furrowed on the back. Awl-shaped or juvenile leaves in 
threes, but rarely present on adult trees. Fruit globose con¬ 
spicuously glaucous, | in. in diameter. Seeds 2-3, ovate.’ 

This species has been regarded as a variety of /. excelsa by 

some authorities, but differs in its smaller fruit and widely 

different distribution. It is a native of Kenya, where it occurs 

in the drier forests from 5,000-6,800 ft. altitude, and is widely 

spread in the equatorial highlands of Africa and in Abyssinia 

The plant is too tender for outdoor cultivation in England but 
is sometimes grown under glass. • 0,1 

(i924) K ° marOV ’ Not ' Syst ' ** Herb ■ Hort ■ Bot ■ Rei P’ lb ‘- Ross., v. 2. p. 28 
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Wood reddish-brown, soft, fragrant, with a fine and even 
grain except in very old trees; works and polishes well, but is 
rather brittle. It is very durable, resists damp and insect 
attacks, and is useful for building work, furniture, cabinet¬ 
making, shingles, posts, and casings for lead pencils. A good 
account of this species in its natural habitat is given by H. M. 
Gardner in “ Conifers in Cultivation ”, the Report of the 
Royal Horticultural Society's Conifer Conference, pp. 281-283 

(1932). 

Juniperus procumbens Siebold. 

Creeping Juniper. 

J. litoralis Hort. [not Maximowicz]. 

A handsome shrub of lax, prostrate habit. Branches some¬ 
what stiff, the shoots turning upwards at the ends. Branchlets 
with glaucous ridges. Leaves adherent to the shoots, except for 
the upper part, about £ in. long, gradually tapering to a spine¬ 
like point; upper surface concave with a broad, white stomatic 
band, the green midrib not extending to the apex; lower surface 
convex, bluish, spotted with white, furrowed. Fruits sub- 
globose, about ^ in. in diameter. Seeds 2-3 to each fruit. 

This juniper, which differs from /. squamata in its longer, 
stiffer leaves and glaucous shoots, occurs wild, as stated by 
Siebold, in the mountains of Japan, but does not seem to have 
been found during recent years, although it is common in 
Japanese gardens. It appears to have been introduced into 
English gardens during the last decade of the nineteenth century 
and is now often seen in gardens. * 

Planted on banks in semi-wild places it is very effective. As 
is the case with other junipers it thrives in limey soils. 

Juniperus Przewalskii Komarov. 1 

A tree up to 40 ft. high. Branches and branchlets spreading 
or erect. Leaves scale-like, spreading or appressed, grey-green, 
about to in. long, rather acute, tubercled on the back. Fruits 
f in. wide, reddish-brown. Seeds obcordate or irregularly 
spherical, keeled, obtusely wrinkled on the two sides, about f 

in. long. . - 

A native of W. China, in the eastern part of the Province ol 

Kansu. 

This juniper differs from allied species in the size of the cones 
and the sculpturing of the seeds as well as in habit. 

1 Komarov, Not. Syst. ex Herb. Hort. Bot. Beipubl. Ross, v, 2, p. 28 

(1924). 
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Juniperus pseudosabina Fischer and Meyer 1 [not Hooker, f ] 

A shrub similar to /. Sabina in habit. Leaves like those of 
/. Wallichiana but less acute. Fruit smaller, recurved, often 
globose. 

A native of the Altai and the Tarbagatai mountains in 
Turkestan. The Himalayan species identified as /. pseudo¬ 
sabina, Hooker, f. is /. Wallichiana. 


Juniperus ramulosa Florin. 


A plant allied to /. convallium differing in the more slender 
branchlets, paler colour of the foliage and the nearly smooth 
seeds. 

Native of N.W. Szechuen, China, at Ndrome (Chin. Mao- 
niu), 10,000 ft. altitude. 

V ' ^ /j uniperus recurva Buchanan-Hamilton. 

Drooping Juniper. 

Juniperus excelsa Brandis [not Bieberstein]; J. macropoda Hooker 
[not Bossier]; J. religiosa Royle ex Carriere. Sacred Juniper. 


A shrub or small tree of graceful, drooping habit, attaining 
a height of 30-40 or more ft. in the Himalaya, and usually 
broadly pyramidal in shape. Bark greyish-brown, thin, peeling 
off in fibrous strips. Branches and branchlets ultimately re¬ 
curved or pendent. Leaves dull or greyish-green, awl-shaped, 
densely overlapping, in whorls of 3, all pointing forwards and 
more or less closely pressed, in. long, ending in a sharp, 
horny point; outer surface convex, channelled; inner surface 
concave, whitened; persisting on the branches several years 
after death. Male and female flowers on the same or on different 
trees. Male flowers terminal or in the axils of the leaves of the 
ultimate divisions of the branchlets, about a in. long, with 12-16 
stamens. Fruit axillary, ripening in the second year, dark 
purplish-brown, ovoid, f in. long. Seed solitary, ovoid, pitted 
Its natural habitat has for many years been given as the 
E. Himalaya, occurring in Sikkim and Bhutan between 9 000- 
12,000 ft. altitude, but it appears to extend into both China and 
Upper Burma. According to Loudon it was introduced to 
Britain in 1830. Although not really a common tree a good 
many well-grown specimens are spread about the country and 


1 Index Scm. Hort. Petrop., 
See also Clinton-Baker, Illust. 



65 (1841) and Plant Schrenk 
Comf., ii, 75> No. i (1909). 
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ii. 13 (1842). 
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several have been recorded from Eire, the largest ones rather 
less than 50 ft. high. A tree growing at Bowood, Caine, Wilt¬ 
shire, was reported, at the time of the Conifer Conference in 
1931, as being 48 ft. high and 9 ft. in girth at 5 ft. above the 
ground. 

With /. recurva should be associated J. Coxii A. B. Jackson. 
The name of /. Coxii was given by Jackson to the tree that was 
introduced from Upper Burma under the name of “ Coffin 
Juniper ", and was later referred to as J. recurva " Farrer's 
variety ". Jackson took as his type a very well-developed 
young tree growing at Exbury. It was vigorous with a free habit 
and long, pendent branchlets, which separated it from the more 
compact, typical /. recurva. He also found points of difference 
in the bluish-green leaves with the upper surface pale with a 
narrow green midrib, being almost double the length of the 
leaves of J. recurva. The similarity of the fruit and seeds of the 
Coffin Juniper and those of /. recurva was not considered. 

" I am not satisfied that the Coffin Juniper should be given 
specific rank and consider that it should be looked upon as a 
well-marked form of /. recurva and treated as a variety of that 
species. My reasons are that trees raised from seeds received 
as Coffin Juniper vary in habit, and that the habit is liable to 
variation according to the conditions to which plants are sub¬ 
jected. The peculiar vigour and grace of habit of the Exbury 
tree may very largely be due to environment. Under the less 
favourable conditions existing in the National Pinetum at 
Bedgebury, the luxurious growth of the Exbury plant is not 
reproduced, although there are indications in some of the trees 
that they belong to the same type; other trees very closely 
resemble typical J. recurva. I would even suggest that in a 
comparison with various introductions from China by Wilson 
and other collectors, Juniper us recurva might well be regarded 
as the type of a widely distributed and variable species with the 
Coffin Juniper of Upper Burma as its most vigorous variant, 
and the variations of Juniper us squamata as depauperate forms 
of the same species, with the connecting link in J. squamata 
var. Fargesii. Parlatore united the two species in J. recurva 
var. squamata. At all events all are closely allied, and I believe 
that a good deal could be done towards clearing up doubtful 
points about closely allied species by raising seedlings from 
seeds of the plants of the several types grown under identica 
conditions and studying their development, but I am too o 
for such work." W.D. 
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The wood of J. recurva is burned for incense in Buddhist 
temples in the Himalaya, and the wood of the Burma tree is a 
favourite coffin wood. 

Juniperus rigida Siebold and Zuccarini. (Fig. 58.) 

A bush or small tree of pyramidal habit, attaining in Japan a 
height of 20-30 ft. Bark thin and seals', furrowed on old trees. 



Young shoots with projecting ridges. Leaves rigid, awl-shaped 
persistent for several years, and spreading in whorls of 3 1 a 
in. long, tapering from the middle to a sharp point • swollen and 
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jointed at the base; upper surface deeply grooved with incurved 
margins and a white band of stomata scarcely as wide as the 
green margins; lower surface green, keeled. Male and female 
flowers on different trees. Fruit ripening in the second year, 
black with a glaucous bloom, globose, J—£ in. wide, usually 
composed of 6 glaucous scales, the upper ones with prominent 
points at the apex, brownish-black when ripe. Seeds 2-3 in each 
fruit, angled, marked near the base with 3-4 resinous pits. 

/. rigida resembles /. communis , but has a more elegant 
habit with longer and narrower leaves which are more deeply 
grooved above. 

It is a native of Japan, where, according to Wilson, 1 it is 
common on grass and shrub-clad mountain slopes from Cent. 
Hondo, southwards to Kyushu. It is much cultivated by the 
Japanese in their temple gardens. It has also been found in 
Manchuria and Korea. /. rigida was introduced into England 
in 1861 by John G. Veitch, but is rare in cultivation, although 
it succeeds in the South of England. 

The wood is durable, and is put to many local uses in Japan. 


Juniperus Sabina Linnaeus. (Fig. 59.) 

Savin. 

Sabina officinalis Garcke. 

A shrub attaining a maximum height of 15 ft., the foliage 
emitting a disagreeable odour when bruised and having a bitter 
taste. Ultimate branchlets slender, four-cornered, clothed with 
4 ranks of scale leaves in opposite pairs which are overlapping, 
ovate, shortly pointed or blunt at the apex, about Jg in. long, 
rounded on the back, which usually bears a resin gland; leaves 
on older branchlets more elongated, about £ in. long, long- 
pointed, becoming brown and withered in the third or fourth 
year. Juvenile leaves on young plants, and on isolated branches 
of adult specimens, awl-shaped, in opposite pairs, about £ in. 
long, pointed; upper surface glaucous with a prominent midrib; 
lower surface green, convex, with a depressed gland on the back. 
Male and female flowers on the same bush or on different plants. 
Fruit ripening in the autumn of the first year or in the following 
spring; irregularly globose or ovoid, about £ in. in diameter, 
brownish with a waxy covering, compressed, composed of 4-6 
pointed scales. Seeds 1-3, ovoid, furrowed. 

1 Conifers of Japan , 82 (1916); Clinton-Baker, op. cit. iii, 11, No. 1 (i 9 I 3 )- 
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Var. cupressifolia Aiton. 

Var. hurailis Endlicher. 

A low-growing bush with spreading branches clothed with 
mostly scale-like, glaucous-green leaves. 



Flc - 59-—1V n 1PERUS SABINA. 


, spray with berries (from the Tyrol); b, spray with both scale and needle-like leaves- 
c, scale foliage and berries; a, needle leaves, merging into scale leaves. 


Var. “Knap Hill” Hort. 

A garden variety of dwarf habit with plumose branches 
decorative plant. 
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Var. lusitanica Ascherson and Graebner. 

An erect shrub with sharply pointed, scale-like leaves. 
Common in S. Europe. 

Var. prostrata Hort. 

A trailing plant 6-9 in. high but very wide-spreading by 
means of naturally rooting branches. It appears to have been 
brought to notice in Loddiges’ Catalogue in 1836. 

Var. tameriscifolia Aiton. 

A spreading shrub with erect branches and mostly awl- 
shaped leaves. Leaves on the ultimate branchlets in opposite 
pairs, slightly spreading, glandular on the back, bright green 
in tint, about | in. long; on the older branchlets occasionally in 
threes. This variety has been known in cultivation for more 
than 200 years. 


Var. variegata Carri6re. 

A dwarf shrub with scale-like foliage, the tips of some of the 
young branchlets creamy white. 

/. Sabina has a wide distribution in Cent, and S. Europe, 
the Caucasus and N. America. It usually grows on limestone 
formations. 

The savin has been known in English gardens since 1548, 
and is a very common shrub. 

Wood of little value except for walking sticks and firewood. 
Oil of savin is distilled from the fresh and dried leaves and 
shoots. It is used in medicine for its powerful diuretic properties. 
Its illicit use may be attended by serious consequences. Inferior 
substitutes are obtained from /. phoenicea and /. thurijera. 

Juniperus saltuaria Rehder and Wilson. 

A tree up to 50 ft. high and 3 or more ft. in girth, pyramidal 
in habit, the branches dense, erect or ascending. Bark greyish- 
brown or cinnamon-coloured. Branchlets short, quadrangular, 
slightly recurved. Leaves light green, scale-like, closely pressed, 
triangular, ovate, short-pointed, or blunt and slightly incurved 
at the apex, glandular on the back, about in. long, those on 
the main branchlets larger. Male and female flowers on the 
same tree. Fruit ovoid or sub-globose, about J in. in diameter, 
shining, black, one-seeded. Seed ovoid, about | in. long. 
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This new species is recognized by its dark green leaves and 
small, erect, shining black, one-seeded fruits. It is closely allied 
to /. pseudosabina Fischer and Meyer, which is a shrub differ¬ 
ing in its foliage and larger, oblong, recurving fruit. 

Native of N.W. Szechuen, China, where it forms extensive 
woods, the timber being used for housebuilding. 

PI. Wils. ii, 61 (1914). 


Juniperus squamata' Buchanan-Hamilton. 

The Scaly-leaved Nepal Juniper. 


Juniperus densa Gordon; J. excelsa var. densa Endlicher; J. recurva 
var. densa Hort.; J, recurva var. squamata Parlatore; Sabina squamata 
Antoine. 


A prostrate shrub with decumbent main stems and short, 
erect reddish-brown branchlets. Young shoots green, grooved, 
Leaves awl-shaped, overlapping, in whorls of 3, pressed 
together or slightly spreading, the lower portion adherent to the 
shoot, the upper part free and about -J in. long, curved, tapering 
to a sharp point; upper surface concave, whitened, usually with 
a faint midrib; lower surface convex, green, furrowed. Fruit 
ellipsoid, in. long, becoming black when ripe in the second 
year; scales 3-6, pointed. Seeds solitary, ovoid, ridged, with 
3-4 depressions below T the middle. 


Var. Fargesii Rehder and Wilson. 1 2 

A tree up to 40 ft. high, but sometimes larger, often divided 
a few feet above the ground into several erect stems. Bark 
brown or grey-brown, fairly smooth, and peeling off in longi¬ 
tudinal strips. Branches ascending and spreading; branchlets 
pendulous. Leaves mostly longer and narrower, and fruits 
smaller and less shining than in the typical form. It may be 
regarded as the arborescent form of the type and is not uncom¬ 
mon in woodlands throughout the China-Tibetan borderland. 

Var. Meyeri Rehder. 

An erect many-branched shrub with short straight branch- 
lets. Leaves narrowly lance-shaped, up to about £ in. long, 

very glaucous on the back. A very handsome bush when at its 
best. 

Var. prostrata Rehder. 

-This has prostrate branches with the branchlets shorter than 
those of the type. 

1 Elwes and Henry, loc. cit. vi, 1420 (191^). 

2 PL Wils. ii, 59 (1914). Clinton-Baker, op. cit. iii, 29 (1913). 
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Var. Wilsonii Rehder. 

An erect shrub up to 6 ft. high with short crowded branchlets 
recurved at the tips. Leaves shorter and broader than in the 
type, crowded, broadly lance-shaped, about i in. long. This 
and the previous two varieties are found in W. China. 

The type occurs wild in Afghanistan, at high elevations in 
the Himalaya and in the mountains of China. 

It was introduced into England about 1824, and is cultivated 
in rock gardens, sometimes under the name of /. pseudosabina. 

Some of the dwarf forms bear a resemblance to dwarf forms 
ofc>/. communis , but are distinguished by single-seeded fruits. 
It is actually closely related to /. recurva, of which it might well 
be a depauperate type with the arborescent variety Fargesii as 
a connecting link. 

Juniperus taxifolia Hooker and Arnott [not Parlatore]. 

Yew-leaved Juniper. 

A shrub or tree about 40 ft. high, with a more or less 
twisted trunk. Branches horizontal, spreading, with pendulous 
branchlets. Young shoots narrowly winged. Leaves bright 
green, narrow, about £ in. long, ^s-tV in. broad, blunt at the 
apex, with two broad bands of stomata on the upper surface, 
keeled below. Fruit about £ in, in diameter, globose. Seeds 3, 
with 2-3 resin glands. 

/. taxifolia has been much confused with /. formosana 
Hayata, but may be distinguished by its obtuse leaves. 

It is found only in the Bonin Islands, where it grows on 
Muko-jima, Chichi-jima, and Ani-jima. Formerly it was a 
common tree, called “ Spruce ” by the original Bonin Islanders 
and used by them for posts in their houses and for fuel. Seeds 
were sent to the Arnold Arboretum by Wilson. 

Clinton-Baker, op. cit. iii, 30 (1913); Wilson, “ The Bonin Islands 
ijourn. Am. Arb. 1, 109 (1919)). 

Juniperus thurifera Linnaeus. (Fig. 60.) 

Spanish Juniper. 

Juniperus Bonatiana Visiani; J. cinerea Carri£re; J. foetida var. thuri 
fera Spach; J. hispanica Miller; Sabina thurifera Antoine. Incense Jump 

A tree attaining in S.W. Europe a height of 30-40 ft. and a 
girth of 6-12 ft. Juvenile foliage often persistent on adult trees^ 
the leaves being awl-shaped in opposite pairs, spreading, xr^ 
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in. long, whitened on the upper surface. Adult foliage with the 
flattened branchlet systems pinnatelv divided, mostly in one 
plane, the ultimate divisions slender, four-sided, about in. in 
diameter. Leaves closely pressed, in opposite pairs, but free at 



Fic. 60 .—JUNIPERUS THUR 1 FERA. 

a, spray with berries; b , branchlets. 


their pointed tips, ovate, about h in. long, furrowed on the back. 
Male and female flowers on different trees. Fruit ripening in 
the second year, sub-globose, about £ in. in diameter, glaucous 
when ripe; scales 6, the upper pointed. Seeds 2-4 ovate, shining 
brown, / T in. long, with 2-3 resin-pits at the base. 
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Var. gallica De Coincy. 

This is said to differ from the type in its seeds being striate 
and less angular. 

Common on the mountains of Cent, and S. Spain, and also 

occurs in S.E. France, Portugal, Sardinia, Morocco, and 
Algeria. 

/. thurijera has been known in cultivation since 1752, but is 
now rare in collections, thriving only in warm situations. 

The wood is used for incense, posts, and possibly other 
purposes, but is unknown in commerce. 

Elwes and Henry, loc. cit. vi, 1427 (1912); Clinton-Baker, Illust. Conif. 
111, 11 (1913). 

Juniperus tibetica Komarov. 

A tree up to 90 ft. or more high with a very dense crown and 
short erect branches. Leaves almost triangular, oblong tc 
almost linear. Fruits reddish-brown, shining, up to f in. long. 
Seeds spherical, up to f in. long, obtuse, 4 angled, pitted and 
tubercled. 

Found in Eastern Tibet and in the province of Kansu, W. 
China, from 10,000 to 12,000 ft. elevation. 

It differs from allied species in the obtuse 4 angled seeds. 

Juniperus turkestanica Komarov. 

A tree up to about 40 ft. high or a shrub less than 6 ft. high 
with a dense crown. Branches erect or spreading. Leaves scale¬ 
like, about tV in. long with strongly impressed glands. Fruits 
spherical or more frequently oblong § in. long up to about £ 
in. in diameter, blackish, shining, somewhat glaucous, with 
very succulent flesh. Seeds oblong or spathulate up to about £ 
in. long and about | in. broad, grooved, with a hard testa. 
Placed by other authors under /. pseudosabina Fischer & Meyer 
which differs however, in its much stouter branches, and cones 
twice the size with seeds of different character. 

It is a native of Turkestan where it occurs in the provinces of 
Samarkand, Syrdaja and Kuldscha. 

Juniperus utahensis (Engelmann) Lemmon. 

Desert Juniper. 

Juniperus caliiornica var. utahensis Engelmann; Sabina utahensis 
Rydberg. Utah Juniper. 

A low, bushy-headed tree up to 20 ft. high with a short trunk 
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and erect branches. Bark breaking away in shreds; branchlet 
systems slender. Leaves usually scale-like, in pairs, occasion¬ 
ally acicular in threes, usually without glands. Fruits more or 

or less globose, J-J in. long, reddish-brown when ripe, 1- or, 
occasionally 2-seeded. 

Var. megalocarpa (Sudworth) Sargent. 

J. megalocarpa Sudworth. 

A large tree often with a single trunk. Sometimes 50-60 ft. 
high. Leaves scale-like. 

/. utahensis is found widely distributed in dry regions from 
Wyoming to California, Arizona and New Mexico and according 
to Rehder was introduced in 1900. He gives the distribution of 
the variety as Arizona and N. Mexico and the date of intro¬ 
duction as 1916. 1 According to Jepson, 2 J. utahensis takes the 
place of /. californica in the arid regions of the Great Basin 
between the Rocky Mountains and Sierra Nevada, where it is 
common in the plateau valleys at 5,000 ft. elevation, or on 
mountains up to 8,000 ft. 

Juniperus virginiana Linnaeus. (Fig. 61.) 

Pencil Cedar. 

Sabina virginiana Antoine. Cedar; Red Cedar; Virginian Cedar. 

A tree up to 100 ft. high and 12 ft. in girth, with a pyramidal 
head of spreading branches, the trunk often fluted at the base. 
Bark reddish-brown, peeling off in long strips. Ultimate branch- 
lets of adult trees slender, ^ in. in diameter, with scale-like 
leaves arranged in 4 ranks, overlapping, closely pressed, about 
h in. long, short- or long-pointed, free at the apex, with a 
glandular depression on the back. Leaves on older branchlets 
broader, about T V in. long, becoming brown and withered. 
Juvenile leaves often present on adult trees, and spreading, in 
pairs, !-£ in. long, ending in a spiny point, concave and 
glaucous above, green and convex beneath. Male and female 
flowers usually on different trees. Fruit ripening in one year 
sub-globular or ovoid, up to £ in. long, often glaucous. Seed’s 
1-2, ovoid, furrowed, shining brown. 

There are numerous varieties in cultivation, some of the most 
distinct being; — 

1 Manual of Cultivated Trees and Shrubs, ed. 2 (1940) 

* Silva of California, 163 (1910). 
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Var. albo-spica Beissner. 

Tips of branchlet systems white. Not very attractive. 

Var. aureo-spica Beissner. 

Tips of branchlet systems golden. Not very attractive. 



a, spray; b, branchlet with scale and needle leaves; c, branchlet with scale leaves. 

Var. Canaertii Seneclause. 

J. v. var. Cammartii Beissner. 

An attractive, closely-branched, pyramidal tree with bright 
green leaves and bluish fruits covered by a glaucous bloom. 
It fruits freely most years. 
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Var. Chamberlainii Carriere. 

A spreading bush with pendent branchlets and mostly the 
juvenile type of leaves which are green with a greyish tint. 

Var. cupressifolia Hort. 

A pyramidal form with a cypress-like arrangement of the 
branchlet systems. 

Var. elegantissima Hochstetter. 

A pyramidal tree with the branchlet systems tipped with 
yellow. 

Var. filifera D. Hill. 

A widely-pyramidal bush with the branchlets divided into 
fine spray; leaves greyish. 

Var. glauca Carriere. 

J. v. argentea Van Houtte. 

An erect-growing form with glaucous or silvery leaves. It 
grows into a handsome tree with its best colour during late 
spring and early summer. 

Var. globosa Beissner. 

A dwarf, compact bush of rounded outline. Leaves green. 
Of value for the rock garden. 

Var. Keteleeri Hort. 

A tall, pyramidal tree useful for a position where a plant of 
formal outline is required. 

Var. Kosteri Beissner. 

J. v. var. Kosteriana Beissner. 

A dwarf form with widely-spreading branches and glaucous 
leaves. 

Var. pendula Carriere. 

Branches spreading, branchlets pendulous; leaves scale¬ 
like, green. Forms bearing solely male and female flowers have 
been known under the respective names of mas and fcemina. 

Var. pyramidalis Carriere. 

A dense-growing form of formal columnar habit. 

Var. pyramidiformis D. Hill. 

A pyramidal form in which the bright green leaves of 
summer turn to a purplish shade in autumn. 
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Var. reptans Beissner. 

A low-growing widely-spreading bush with pendent 
branches and green leaves. Suitable for the rock garden or for 
planting on a bank. 

Var. Schottii Gordon. 

Narrowly-pyramidal in habit with green, scale-like leaves. 

Var. scopulorum (Sargent) Jones. 

Western Red Cedar. 

J. dealbata Loudon [not Douglas]; J. fragrans Knight and Pern') 
J. scopulorum Sargent. 

A tree about 40 ft. high and 9 ft. in girth, often divided near 
the base into several stems. Adult leaves very similar to those 
of the type but on stouter branchlets, marked on the back by a 
conspicuous glandular pit. Fruit ripening in the second year, 
globose, \ in. in diameter, glaucous. Seeds 2, triangular, 
reddish-brown, prominently angled, grooved. \ , 

Found wild on dry, rocky ridges, usually over 5,000 ft. 
elevation from the eastern foothills of the Rocky Mountains 
from Alberta to Texas, westward to Vancouver, Washington, 
E. Oregon, Nevada and N. Arizona. It is rare in cultivation 
but there are good plants at Dawyck, Peebles. 

Silva of N. America, xiv, 93, t. 739 (1912) as /. scopulorum. 

Var. “Triomphe d’Angiers ” Hort. 

A variety resembling albo-spica in which the creamy-white 
colouring of the branchlet tips is accentuated. 

Var. tripartita R. Smith. 

A widely-spreading bush, densely branched, of robust, 
pleasing appearance, bearing a mixture of green, scale-like 
leaves, and more or less glaucous awl-shaped leaves. 


This species may usually be recognized by its short- or long- 
pointed scale-leaves and the presence of juvenile foliage on 
adult trees. The dwarf forms often strongly resemble /. Sabina, 
but the latter species may generally be known at once by the 

disagreeable odour of the bruised foliage. 

A native of the E. and Central United States and E. Canada, 
where it has a wide distribution from S. Nova Scotia to 
E. Texas. It was introduced about the middle of the seventeent 
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century by Evelyn, and is the largest juniper in cultivation in 
Britain, though somewhat less common than /. chinensis. 

Wood pink or reddish, rather soft, brittle, straight-grained, 
very durable. The most valuable of all known woods for the 
manufacture of casings for lead pencils, and practically all wood 
free from defects is used for that purpose. Knotty wood is used 
for fencing and railway sleepers. Shavings and dust from pencil 
factories are distilled for the fragrant oil contained in the wood, 
the oil being used for scenting soap and other kinds of per¬ 
fumery. After distillation the shavings are used as a substitute 
for coconut-fibre refuse for horticultural purposes; also in the 
manufacture of linoleum. 

/. virginiana is perfectly hardy in the British Isles and 
thrives under a wide range of conditions. 

Elwes and Henry, op. cit. vi, 1435 (1912); Clinton-Baker, Illust. Conip 
ii, 74, No. 4 (1909). 


Juniperus Wallichiana Hooker fil. (Tig. 62.; 

Black Juniper. 

Juniperus pseudosabina Hooker [not Fischer and Meyer]. 

A tree 60 ft. high in the Himalaya. Adult branchlets with 
the ultimate divisions four-sided and about in. in diameter, 
the leaves closely pressed or overlapping, arranged in 4 ranks, 
narrowly ovate, in. long, sub-acute, with the points incurved, 
furrowed on the back; margins whitish. Leaves on the main 
axis longer, up to £ in. long, with acuminate points. Juvenile 
foliage often predominating on adult trees; leaves awl-shaped, 
in whorls of 3, ^ in. long, sharply pointed, directed forwards, 

concave and glaucous above, furrowed on the back. Male and 
female flowers on different trees. Fruit ripening in the second 
year, ovoid, f in. long, ^ in. wide near the base, blue when 
mature, with minute points above indicating the 3-5 scales. 
Seed solitary, J in. long, ovoid, compressed, with two or three 
depressions. 

This species is a native of the Himalaya from the Indus to 
Bhutan, between 9,000-15,000 ft. elevation, beco ming shrubby 
in the western part_ol i ts ran ge. It was introduced m 1849, 


^ _ — — — _ ■ ^ r 

when Sir Joseph Hooker sent seeds to Kew, but is very rare in 
cultivation. 

Wood much used as firewood and burned as incense in 
Buddhist temples. 

Clinton-Baker, Illust. Conif., iii, 32 (1913). 
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Juniperus zoidamensis Komarov. 

A tree 30-40 ft. high. Branches spreading or pendulous. 
Branchlets slender and crowded. Leaves scale-like, closely 
appressed, oblong or eliptical, bluntish, grey green, with linear 
glands. Fruits reddish-yellow or reddish-brown. Seeds almost 
spherical, up to about f in. broad, strongly wrinkled. 



Fic. 62.—JUNIPERUS W ALLICHI AN A. 
a , spray with both scale- and needle-like leaves; b> c , scale and needle leaves 


This species is very similar to /. Przeivalskii, but differs in 
its appressed leaves and smaller wrinkled seeds. It is foun 
in Asia on mountains south of the Kuku-nor. 





KETELEERIA 


337 


KETELEERIA Carrtere. 

Evergreen trees natives of China and Formosa. Branches 
horizontal, spreading. Buds ovoid or roundish, with numerous 
overlapping scales which persist as a conspicuous sheath at the 
base of the branchlet, not resinous. Leaves linear, leathery, 
spirally arranged, but more or less two-ranked on the lateral 
shoots by means of a basal twist; acuminate and spine-tipped 
on young plants, blunt on adult trees, leaving a circular scar on 
the branchlet when they fall, as in Abies', upper surface with a 
prominent midrib in a longitudinal depression, lower surface 
with a raised midrib on either side of which are two indistinct 
bands of stomata. Male flowers in terminal or axillary umbels 
or clusters, each consisting of 5-10 flowers and arising on a 
short, scaly stalk, bearing numerous anthers, each with two 
pollen sacs. Female flowers on the same tree. Cones erect on 
the branches, ripening in the first year; scales and bracts per¬ 
sistent. Seed as in Abies, 2 to each scale, with a prominent 
hatchet-shaped wing, maturing the first year. 

The genus is closely allied to Abies, differing chiefly in the 
clustered male flowers, the persistent cone-scales, and the 
peculiar buds and young foliage. It was named in honour of a 
French nurseryman, J. B. Keteleer (1813-1903). 


Keteleeria Davidiana (Franchet) Beissner. (Fig. 63.) 

Keteleeria sacra David; Abies Davidiana Franchet; Pseudotsuga 
Davidiana Bertrand. 6 


A tree 100 ft. high and 16 ft. in girth in China, resembling a 

silver fir when young but eventually assuming an irregular habit 

with massive branches and large, buttress-like roots spreading 

from the base of the bole. Bark grey on the outside, shed in 

small plates, reddish within. Buds rounded at the apex with 

numerous keeled scales, becoming reddish and conspicuous in 

spring. Young shoots slender, densely covered with short stiff 

brown hairs, many of which remain until the end of the second 

year. Leaves on young plants linear, flat, stiff, dark shining 

green, up to in. long, in. broad, ending in a long sharp 

point. Leaves on adult trees £-l| in. long, prominently keeled 

on both surfaces, entire and rounded at the apex. Cones erect 

3-8 in. long, i£- 2 in. wide, cylindrical, reddish when young’ 

pale brown when mature, on stout stalks i-ii in. long-" scale', 

about 1 in. long and J-i in. wide, widest immediately above the 
z 
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claw-like stalk, narrowing to the rounded and slightly reflexed 
apex; bracts half as long as the scales, about J in. wide with a 
three-pointed apex. Seeds up to \ in. long with a wing in. 



Fig. 63 .— KETELEER1A DA VIDIAN A. 

a, spray; b, winter bud and under leaf-surface, showing bands of stor ? a .?»f' .moer and 
leaf, showing small marginal resin-canals; d, e, blunt leaves of mature f° 1 g » PP" 

and under surface. 


long, or the same length as the scales, appearing longer when 

the scales expand, bright glossy brown. 

Native of China, where it is widely distributed in the central. 
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western, and south-western provinces, occasionally forming 
woods where the climate is dry. It is also found in Formosa. 
I\. Evelyniana Masters, K. Esquirolii Leveille, and K. formo- 
sana Hayata, appear to be variants of K. Davidiana, and 
according to Wilson are doubtfully distinct. 

K. Davidiana was discovered bv Pere David in 1869 and 


seeds were sent to Kew by Henry in 1888. It is occasionallv 
met with in collections. The tips of the shoots are sometimes 
injured by early autumn frosts and the young shoots by spring 
frosts. 


Wilson, PI. Wits, ii, 39 (1914); Clinton-Baker, Illust. Conif. i, 72 
(1909); Elwes and Henry, Trees of Great Brit, and Ireland, vi, 1475 (1912). 


Keteleeria Fortunei (A. Murray) Carriere. 

Abies Fortunei A. Murray; Abietia Fortunei Kent. 

A tree 80 ft. high in China, with corky bark and the habit of 
a Lebanon cedar. Branches horizontal and spreading. Branch- 
lets orange-red, young shoots slender, with scattered hairs. 
Buds ovoid, rounded at the apex, with numerous keeled scales. 
Leaves of young trees linear, stiff, 1-1^ in. long, with spiny 
tips. Leaves of mature trees in. long, rounded or shortly 
pointed at the apex. Cones cylindrical, 4-7 in. long, 1J-2 in. 
wide (or 3 in. wide when expanded), on stout, hairy stalks 
about 1 in. long, purple or brownish when mature; scales larger 
and broader at the apex than in K. Davidiana, the widest part 
(about ij in.) being above the middle, the upper margin 
rounded and slightly toothed. Seed about £ in. long, with a 
wing i-i£ in. long, both seed and wing larger than in 
K. Davidiana, bright glossy brown in colour, the seed greyish 
beneath. Cones of K. Fortunei were received at Kew from 
Australia some 15 years ago for identification. It had been 
grown there as a species of Abies. Seeds from those cones 
were the means of reintroducing the species to the British 
Isles. 

A native of the mountains near Foochow, E. China, where it 
was first noticed by Fortune in 1844 and was also seen in 
quantity by Maries in 1878. Seeds were distributed by Fortune, 
but none of the original plants survived in England. A fine 
tree at Pallanza, Italy, is said to be over 80 ft. high, and from 
this tree, which produces seeds freely, large numbers of plants 
have been raised. Young shoots are liable to frost injury in 
spring. 
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LARIX Miller. 

Larches. 

Pinus Linnaeus; Abies A. L. de Jussieu. 

Deciduous trees widely distributed in the colder regions of 
the northern hemisphere, occurring in Europe, Asia from the 
Himalaya northwards, and in N. America. Trunks tall, taper¬ 
ing very gradually in the forest, less symmetrical when isolated. 
Bark thin and scaly on young trees, thick and deeply fissured 
at the base of the old trees, particularly in very cold regions. 
Branches irregularly disposed and small on young trees, which 
are of pyramidal outline, spreading on old trees which develop 
flat heads. Branchlets of two kinds: (i) Long terminal shoots 
bearing solitary, spirally arranged leaves; (2) short secondary 
shoots which increase very slowly in length but have each year's 
growth marked externally by a distinct ring of leaf-scars and 
bear compact, terminal tufts of leaves of unequal length. Long 
shoots channelled or grooved, roughened by the bases of fallen 
leaves. Buds of three kinds : (1) Terminal on the long branch- 
lets, producing long or short shoots. (2) Axillary on the long 
shoots, solitary in the leaf axils, producing long or short shoots, 
but usually the latter. (3) Buds from the points of short shoots, 
usually producing a tuft of leaves or flowers accompanied by a 
slight elongation of the shoot, or less often a long shoot with 
spirally arranged leaves. Leaves flat, keeled beneath, and in 
some species on the upper side also; those on the long shoots 
more uniform in size and broader than those on the short shoots, 
thin, narrow, bright green, turning yellow in autumn, pointe 
or rounded at the apex, stalkless, with stomata on each surface 
but more abundant beneath; resin canals 2, near the outer 
margin of each leaf. Male and female flowers from short shoots 
on the same tree, expanding in advance of the leaves. # e 
flowers globular, egg-shaped or oblong, composed of numerous 
stamens, enclosed at the base by brown fimbriated sea ® * 
Female flowers erect, cone-like, with long, often bngh -c° ° u 
bracts, the points usually bending outwards or distinc y 
recurved, set in a circle of partly developed leaves surroundec 
by brown, fringed scales. Cones usually short-stalke , ere , 
ripening the first year, shedding the seed during autumn or the 
following spring, and remaining on the tree for an indetin 
period; scales rounded above, stalked at the base, each acc 
panied by a bract which at flowering time greatly exceeds tne 
scale in length; often green, reddish or purple during deve op 
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ment, brown and woody when mature, the bract at maturity 
either hidden or exceeding the scales in length. Seeds small, 
each with a well-developed wing along the outer edge and at 
the apex which aids in wind distribution. 

In branch and leaf arrangement Larix closely resembles 
Cedrus and Pseudolarix. From the former the species are easily 
distinguished by their deciduous leaves and from the latter by 
their less elongated short shoots and by the smaller cones with 
persistent scales. 

Wood coarse-grained, strong, hard, heavy, and durable, 

with well marked heart and sapwood, the "former usually 

reddish or brown, occasionally yellowish-brown, sapwood 

narrow and yellow. Early and late wood well defined, thus 

forming a very distinct line between each year’s growth. 

Resin ducts fairly numerous, but small and scattered, most 

prominent in the late wood and visible with a lens. Medullary 
rays narrow. 

The timber of the European and Japanese larches is highly 
valued in Britain, that of the European species (Larix decidua), 
being particularly desirable. Larch timber is strong and has 
good lasting properties when in contact with the ground, there¬ 
fore it is valued for railway sleepers, piles, post and rail fences, 
pit props, telegraph and telephone poles, outdoor feeding rack‘d 
and troughs for cattle, garden furniture, etc. The best mature 
timber is used for building purposes, and is sought after for ship 
and barge building. There can be little doubt but that with an 
increased supply it will be used for many other purposes than 
it is at present. Immature poles, taken as thinnings from planta¬ 
tions, have a good sale for poles for garden pergolas, fowl runs 
and other purposes. Larch wood is less popular than pine for 
telegraph and telephone poles on account of its being more 
difficult to impregnate with creosote and its liability to longi¬ 
tudinal cracking after erection. However, experiments con¬ 
ducted at the Forest Products Research Laboratory, Princes 
Risborough, some years ago,’ by incising the surface of poles 
before submitting them to a creosoting process, had favourable 
results, both in connection with penetration and rendering the 
wood more resistant to surface cracks, therefore, it seems likely 
that in future years the preservative treatment of the wood mav 
be as successful as that of pine. Although the Japanese larch 
has not reached maturity yet in Britain it promises well. Larch 


x \ F ^ re , St Products Research Bulletin No. 8. “ The Use of Rom. 
Larch Poles for Transmission Lines ”, net. H.M^ione^’ 
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timber requires careful seasoning to prevent undue shrinkage 
and warping. 

The bark is rich in tannin and is sometimes utilized for 
tanning purposes. Turpentine is sometimes obtained from the 
wood. 

Larches may be grown in Britain from sea-level to the 
timber line where the soil is well drained. They are, however, 
essentially alpine trees which, in a natural state, have a com¬ 
paratively short, sunny growing season followed by a long 
resting period accompanied by severe cold. When growing at 
low elevations in some parts of Britain they are stimulated into 
premature growth by mild weather and the soft young shoots 
are liable to injury by late frosts. This is specially the case with 
trees growing on low-lying, wet ground. 

They succeed on a great variety of soils, even where the 
surface soil is shallow, provided the subsoil is porous. A hard, 
impervious pan beneath the surface soil is, however, fatal to 
their well-being. Land that is permanently wet is unsuitable 
for most of the larches, and they are injured by long periods of 
drought. Sandy loam overlying loose gravel forms excellent 
larch soil, whilst success is also obtained on heavy loam, soils 
containing lime, and on drained peat or moss. Trees planted on 
sandstone formations usually grow more rapidly than those on 
limey soils, whilst those planted on shallow soil overlying lime¬ 
stone do not make large timber trees. Although larches with¬ 
stand storms better than most conifers, they are not good trees 
for windbreaks, and isolated trees or small plantations in 
positions exposed to high winds are rarely successful; even 
large plantations in exposed places are improved by a shelter 
belt of pines. At the same time larches require a free circulation 
of air and are better adapted for mountain sides than for valley 
bottoms. 

Two or three species are valuable forest trees in Britain, 
and all the species are more suitable for groups than for isolated 
specimens. When an isolated specimen is required, it is 
advisable to plant a group and gradually remove the surplus 
trees. 

The larches demand full light and must be the dominating 
species in mixed plantations. Where not planted close enough 
to kill side-branches through lack of light and air, pruning may 
be carried out as required without injury to the trees. The 
branches should, however, be removed whilst quite small. It 
is sometimes stated that the removal of living branches is detn- 
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mental to the health of young larch trees, but the suggestion 
cannot be substantiated providing the work is carried out in 
the proper way. Broken leading shoots are often renewed by 
natural means, sometimes by erect growths from adventitious 
buds and at others by a side-branch assuming an erect position. 
Natural grafting of roots often takes place, and the stumps of 
cut-over trees sometimes form a cap of new wood by the aid of 
food material supplied by neighbouring trees. 

Propagation is by seeds, which should not be collected until 
the cones are thoroughly ripe, and they should only be taken 
from well-grown and healthy trees. They should be sown thinly 
in nursery beds, or, in the case of small quantities, in boxes, in 
well-worked, light, loamy soil, the distance apart averaging J--J 
in. Sowing may be carried out any time between the middle of 
March and the middle of April, or in well-drained ground they 
may even be sown in autumn, care being taken to select a time 
when the soil is moderately dry and works well; a covering of 
fine soil £ in. deep should be given. As vermin are fond of the 
seeds it is advisable to mix them with dry red lead before sowing. 
Seedlings are easily injured by frost and drought, and pro¬ 
tection and shading may be necessary. They may remain for 
one or two years in the seed-bed and! then be lined out in the 
nursery for one or two years, or be planted direct in permanent 

places. Other remarks on planting are given under L. decidua 
and L. leptolepis. 

Larches are attacked by several insect and fungus pests 
which are encouraged by indiscriminate planting. If care were 
taken to limit larch plantations to suitable soils and situations, 
and to pay more attention to forest hygiene, much could be done 
to keep some of the worst diseases in check. Conditions 
peculiarly favourable to the spread of disease are brought about 
by planting on low-lying, wet ground; on land at both high and 
low elevations that is cold and wet; on land with an impene¬ 
trable subsoil; and by overcrowding. Larch often succeed 
better when planted on land with a north exposure than in 
positions facing south or west. Mixed rather than pure planta¬ 
tions should also be given more attention. 

Adelga abietis forma viridis (Larch Aphis) is one of the 
most conspicuous insect pests of larch. It is found on bark, 
young shoots, and leaves, but is most abundant on the latter' 
its presence being easily detected by a white protective exuda¬ 
tion. The “ queen-mother ” generation hibernates on the trees 
and becomes active about the end of March; egg-laying begins 
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as soon as the leaves appear. The larvae spread rapidly, and by 
the middle of summer a tree may be covered by the perfect 
insects. The larvae cause great damage by sucking the sap of 
leaves and young shoots, thus preventing proper development. 
The punctures of this insect are also a fertile source of infection 
for the larch canker fungus (see p. 345). The pest is usually 
most prevalent during hot and dry summers. Isolated trees and 
nursery stock may be cleaned by spraying with a paraffin wash 
several times during summer. Nursery stock can also be 
cleaned by fumigation with hydrocyanic gas before dispersal, 
but it is not possible to clean large plantations by this method. 
Larix occidentals growing with common larch usually escapes 
injury from this pest. Adelga viridis 1 is a biological form of 
A. abietis, spending part of its life cycle on Spruce and part on 
Larch. A. abietis is found wholly on Spruce. 

Lygceonematus (Nematus) erichsoni Hartig (Large Larch 
Sawfly). This insect came into prominent notice during the 
early years of the present century, when it caused a good deal 
of loss in several parts ot England and in southern Scotland. It 
was first noticed in Cumberland and quickly spread to other 
places. The injury is caused by the larvae. Mature insects 
appear in June and eggs are laid in clusters about the base of 
the leaves. On hatching, the larvae begin to feed on the foliage 
and continue until the middle of August. They are so voracious 
that whole plantations may be denuded of leaves. The fully fed 
caterpillars leave the trees in August and encase themselves in 
cocoons amongst moss or leaves at the base. Pupation takes 
place in late spring. When once it becomes well established it 
is difficult to eradicate this pest, and a careful look-out should 
be kept for the first sign of its presence, which may be recognized 
by the browning of the young shoots on the higher branches. 
By collecting and destroying larvae and cocoons its spread ma\ 
be checked. Trees easy of access should be sprayed with an 
arsenical wash, made by mixing 1 lb. of Paris green with 150 
gallons of water. 

Coleophora laricella Hiibner, is a small moth which causes 
considerable harm to the leaves of larch. Mature moths are to 
be found in June. Eggs are laid on the leaves and the cater¬ 
pillars hatch out in July. They first bore into the leaves, causing 
the upper half to shrivel. Each larva then forms for itself a case 
of dead leaves lined with silk, the case appearing as a tiny cigar¬ 
shaped body. When the larva is feeding the case is seen in an 

1 Chrystal, Insects of the British Woodlands , p. 62 (19 37 )* 
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erect position with the head pointing downwards. The larvae 
feed until autumn, then hibernate in bark crevices until spring. 
As soon as young leaves appear the larvae recommence feeding 
and continue until they pupate. Trees injured by this moth 
appear as if they had been badly frost-bitten or scorched by fire. 
No practical means of coping with the pest is known. 

Argyresthia atmoriella Banks 1 (Larch-shoot Moth). This 
small moth lays its eggs at the lower part of the current year's 
shoots during late May and early June. The caterpillars bore 
into and feed upon the shoot, and hibernate in it during winter. 
In early spring the larvae recommence feeding and continue until 
ready to pupate. The shoots are weakened or killed and growth 
is checked in consequence. In other countries two other moths. 
Argyresthia loevigatella Zeller, and A. zelleriana Hartig, affect 
larch in the same way. 

Dasyscypha calycina Fuckel (Larch Canker Fungus). This 
fungus has caused great destruction amongst larch trees in 
Britain and other countries. Although it is rarely absent from 
young plantations of common larch the attack may be slight 
and cause little harm, or almost every tree may be seriouslv 
affected. Trees growing on high, well-drained land are less 
liable to the disease than those at a low elevation or on wet soil, 
and trees over eighteen years of age are rarely seriously injured. 
The fungus can only gain entrance to the trees through wounds, 
and the spores often germinate upon wounds caused by frost 
or the punctures of aphides and other insects. The only way 
to avoid the disease in its more serious forms is to confine 
plantations to suitable positions and soils, where the natural 
vigour of the trees enables them to overcome an attack. Some 
good can be done in preventing the spread of the disease by 
planting larch in mixed instead of in pure plantations. 
European larch is more subject to injury than Japanese larch, 
although the latter is not immune, as is sometimes suggested. 

Meria laricis Vuillemin causes the premature fall of the 
leaves. The fungus occurs as tiny white specks of mould, and 
a severe attack is followed by considerable browning of the 
leaves. 

Rhizina infiata Karsten, is parasitic upon the roots of several 
species of young coniferous trees, including larch. Badlv 
infected trees usually have a large mass of mycelium and soil 
about the junction of the stem and upper roots; later on. 
cushion-like fructifications appear. Diseased trees should be 

1 Ministry of Agric. and Fish. Bull, 208 (. Larch-shoot Moths). 
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burnt, and as the fungus spreads rapidly upon sawmill refuse, 
all such refuse in the vicinity of young woods should be 
destroyed in the same manner. 

Armiliaria mellea Vahl. (Tree Root Rot or Honey Fungus), 
is one of the commonest fungi injurious to young trees. It 
usually attacks trees about the junction of the stem and roots, 
the mycelium finding its way into the cambium and sapwood. 
It is common on old forest land, where stumps and roots have 
been left to decay. When only a few trees have been attacked 
they should be dug up and burnt, and a trench 2 ft. deep should 
be made round the affected area to check the spread of the black 
bootlace-like rhizomorphs. The fructifications also should be 
collected and burnt. 

Pumped or Puncked Wood or Heart-rot are terms applied to 
a condition of decay found in larch and other trees. A fungus 
may be present in trees less than twenty years old, and trees 
35 - 4° years of age are sometimes hollow or have the heartwood 
reduced to touchwood. The reason for pumped wood is usually 
assigned to unsuitable soil, but that cannot be the only cause, 
for unsound trees may be found on almost all kinds of soil, and 
sound and unsound trees may grow side by side. Reduced 
vitality due to the long growing season, followed by a shorter 
resting period than the trees are accustomed to in a natural state, 
may be a contributory cause. Larix decidua is very susceptible 
to attack, and large numbers of trees are injured by the disease. 
The fungus responsible for the decay of the wood is a species of 
Polyporus. 

Phomopsis pseudotsugce , a fungus disease that has caused 
injury to young Douglas fir trees during the last few years, has 
also been observed on Japanese larch. 1 

For other remarks on diseases, see W. E. Hiley, The Fungal 
Diseases of the Common Larch (1919). 


Key to Larix. 

Deciduous trees with pyramidal habit and irregularly disposed 
branches. Branchlets with long, terminal shoots with spirally arranged 
leaves and short, secondary shoots bearing clusters of leaves of unequal 
length, as in Cedrus. Male and female flowers on the same tree. 

A. Cones with long exserted bracts. 

B. Young shoots downy, reddish-brown the second year. Winter 
buds, hairy. Leaves i-i£ in. long, keeled below. Cones cylin¬ 
drical, 2-4 in. long, violet-purple during growth, bracts witn 
reflexed points. . ... . L. Griffith,t. 

Exserted cone bracts erect or only slightly reflexed. 

1 Trans. Roy. Scot. Arb. Soc. t xxxv, p. 73 (1921). 
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C. Young shoots brownish, slight hairy, hairs deciduous. 
Winter buds ovoid, resinous. Leaves j-i£ in. long, keeled 
on both surfaces. Cones oblong or ovoid, reddish at first, 
up to 2 in. long, points of bracts erect. L. Potaninii. 
CC. Young shoots densely pubescent. Winter buds rounded 
downy. Leaves, quadrangular, keeled on both surfaces, 
in. long. Cones ovoid-oblong, i\-2 in. long, points 
of bracts slightly recurved. . . . L. Lyalin 

D. Young shoots pubescent in the grooves, whitish. 
Winter buds round, resinous, scales fringed. Leaves 
not quadrangular, keeled on lower surface only, 1-2 in. 
long. Cones ovoid, 1-2 in long, bracts exserted with 
long recurved points. L. occidentalis. 

A A. Cones ovoid, sub-globose or conical -J~iJ in. long, bracts not exceeding 
the scales in length. 

B. Young shoots reddish-brown with light bloom, glabrous or 
slightly pubescent. Terminal winter buds small, resinous. 
Leaves up to 1^ in. long, glaucous-green, keeled below. Cones 
sub-globose j-i-J- in. long, almost as wide, upper edge of scale 
rolled back. L. leptolepis. 

C. Young shoots glabrous, grey or yellowish. Winter buds 
brown with pointed scales. Leaves up to in. long, 
pointed 01 blunt. Cones ovoid, i-i| in. long. L. decidua. 
CC. Young shoots and leaves as in L. decidua. Cones ovoid 
with fewer scales than in L. decidua, 1-1^ long; scales 

four-sided. L. sibirica. 

CCC. Young shoots glabrous or slightly downy, leaves rather 
similar to those of L. .leptolepis in size but less glaucous. 
Cones with slightly reflexed scales. . L. eurolepis. 

BB. Young shoots glabrous or pubescent. Leaves very variable in 
length and width in different forms. Cones usually ovoid |-i in. 
long in most forms but up to 1 } in. long in one variety. Scales 
with straight or slightly recurved margins. . L. Gmelnii. 

C. Young shoots glabrous. Winter buds rounded, slightly 
resinous. Buds of short shoots surrounded by down. 
Leaves triangular, -£-1^ in. long. Cones ovoid, up to J in. 
long; scales few, thin with slightly incurved margins. 

L. laricina. 

CC. Young shoots slender, glabrous Leaves blunter but other¬ 
wise as in L. decidua. Cones ovoid, variable in length, 
H ^ n * l° n g- L. penduJa. 

Larix decidua Miller. (Fig. 64.) 

Common Larch. 

Larix europaea De Candolle; L. decidua var. communis Henkel and 
Hochstetter; L. pyramidalis Salisbury; L. vulgaris Fischer; Larix Larix 
Karsten; Abies Larix Poiret; Pinus laeta Salisbury; P. Larix Linmeus; 
European Larch; Tyrolese Larch. 

The Rules and Regulations Governing International Botani¬ 
cal Nomenclature have made it necessary to change the well- 
known epithet of L. europcea for L. decidua. 


A tree 100-150 ft. high with a trunk 6-15 ft. in girth. Bark 
of young trees thin, greyish; of older trees brown, fissured and 
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shed in small plates, sometimes very thick, at the base of old 
trees. Branches of young trees dense, short, compact; of old 
trees long, spreading; all drooping at the trunk with upturned 
points. Young terminal shoots grey or yellowish, furrowed, 
without down, those of the second year roughened by the 



Fic. 64.—LARIX DECIDUA. 

1 / 

a, two short shoots and two cones; b, young cone and long shoot (in May); c, part o 
shoot with leaf and leaf-bases; d, inner face of cone scale, showing young seeds young 
cone scale and bract, the side view; /, bract; g, mature cone scale and seeds. 


cushion-like leaf bases of the previous year. Short shoots dark 
brown or almost black, marked with as many rings as they are 
years old, the younger rings downy. Terminal winter buds 01 
long shoots globose, short-pointed, with many brown, pointed 
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scales. Lateral buds shorter, blunter. Buds of short shoots 
small, rounded. Leaves of long shoots up to in. long, narrow, 
pointed or blunt, those of the short shoots 30-40 together, 
in. long, narrower and blunter than those of the long shoots, 
both kinds keeled below, soft, light green turning yellow in 
autumn. Flowers produced a little in advance of the leaves, 
during March at Kew, in April in later districts. Male flowers 
round, flattened, i-f in. long, ^ in. across, surrounded by thin 
bracts with fimbriated margins. Female flowers reddish or 
sometimes white, attractive, \ in. long, the bracts more con¬ 
spicuous than the scales, bright red or occasionally white, with 
a narrow, central green band ending in a long, slender tip, the 
upper part bending outwards. The inflorescence is surrounded 
by short green leaves, and the whole by a circle of thin brown, 
fringed scales. Cone ovoid, i-i£ in. long, f-i in. wide; scales 
rounded and entire above, striated, margin sometimes wavy; 

i n - lon g and broad, covered on the outer surface with soft 
brown down, almost concealing the bracts, of which the point 

To i n - long can be seen. Seeds about ^ in. long, with a wing 
several times larger, up to £ in. long and £ in. wide, ripening the 
first year and shed in autumn or early the following spring, the 
empty cones remaining on the tree for an indefinite period. 

A number of variations have been given varietal names of 
which two are : — 


Var. fastigiata K. Koch. 

A tree of narrow, stiff, pyramidal outline. Trees answering 

this description sometimes appear amongst beds of normal 
seedlings. 

Var. pendula (Lawson) Henkel and Hochstetter. 

A tree with an erect leader and spreading or ascending 

branches, the branchlets slender and pendulous. Trees with 

no definite leader but with pendulous branches and branchlets 

are sometimes seen. They have often originated as grafted 
plants. 6 

There are also geographical forms that have been given 
varietal names. They are : Var. carpathica (Henry) Dallimore 
(L. europaea var carpathica Henry), from Carpathia; Var 
polonica (Raciborski) Ostenfeld & Syrach (L. europaea var 
polonica Raciborski), from Polonia; Var. silesiaca (Henry) 
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Dallimore (L. europrea var. silesiaca Henry), from Silesia; and 
Var. rossica (Regel) Dallimore (L. europaea var. rossica Regel), 
from Russia, which is doubtfully a variety of L. decidua and 
may be a variety of the closely allied L. sibirica Ledeboure. 
The late Professor Henry gave careful attention to these 
geographical forms, and in a letter to the late A. B. Jackson in 
1928, he stated that “ they can only be regarded as geographical 
forms ”, and that “ there is no material difference between 
any of them and the common larch Henry also pointed out 
that the characters claimed by Raciborski to distinguish var. 
polonica , or L. polonica as he named it, were not constant. All 
four geographical forms are included in the National Pinetum 
at Bedgebury. At present the var. polonica is the most distinct 
by reason of its slender, pendent branchlets. 

The European larch is distinguished from the Japanese larch 
by its greyish bark, green, not glaucous-green leaves, and by 
its erect, not reflexed, cone-scales. 

It is distributed through the Alps of Central Europe to N. 
Russia and Siberia, where it gives place to L. sibirica , a 
regionally distinct tree. L. decidua was introduced late in the 
sixteenth or early seventeenth century (before 1629). It was 
first planted extensively as a forest tree by the Duke of Atholl 
between 1774 and 1829. Michie 1 records that the first plants 
purchased at that time cost sixpence each and that it was only 
possible to procure 270,000 plants between 1774 and 1783. After 
1870 the price fell to 35s. per thousand. Autumn price lists of 
1946 quote one-year seedlings at 35s. per thousand. 

Wood hard, coarse-grained, durable even in contact with 
the ground, heartwood red or occasionally yellowish, sap wood 
yellow, narrow. The timber matures early, that of trees 40 years 
old being of excellent quality, commanding a regular average 
price of about is. per cubic foot previous to 1939 - ^ is very 
extensively used for telegraph and telephone poles, railway 
sleepers, pit props, rustic work, ship and barge-building, oUse 
construction, piles, fencing and gates. Although less in am 
mable than many coniferous woods, it forms good heating ue , 
but has the defect of throwing out sparks. It ranks high as a 
charcoal wood. In view of its great value for telegraph poles, a 
copy of a memorandum 2 on specifications for telegraph po es 

for the British Post Office is appended : — 

1 The Larch, p. 57 (1885). 

2 Trans. Roy. Scot. Arb. Soc. xxix, p. 91 (1915)- 
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Telegraph Poles for the Post Office. Memorandum to accompany 

Tender Form No. 264, for home-grown poles—Scots pine or larch. 

The full range of sizes included in the specification is: 

Light poles 18 to 60 ft. } 

Medium poles 18 to 60 ft. For details see page 6 of tender form. 

Stout poles 26 to 85 ft. 1 

The sizes of telegraph poles most commonly used in this country' are: 

Light. —22 to 30 ft. in length, not less than 5 in. in diameter at the 
top, and of a minimum diameter 5 ft. from the butt end of 6-L in for 
22 ft., rising to 7^ in. for 30 ft. 

Medium. 24 to 34 ft. in length, 5| to 6 inches minimum at top, 8 
to 9 j in. minimum at 5 ft. from butt. Also 36 and 40 ft. in length. 6 
in. minimum at top, 9V and 9^ minimum at 5 ft. from butt. 

Stout. 32 to 50 ft. in length, to 7J in. minimum at top, 11 to 
13I in. minimum at 5 ft. from butt. 

'All measurements are under bark.) 

In the case of larch the specifications requirements will be 
modified as follows : — 

Light poles. — 18, 20, 22, 24 ft., minimum diameter at top may be 4 } in. 

Medium poles. —All sizes minimum diameter at top may be J- in. k-ss 
than specified. 4 

Although larch poles and posts last longer than many coni¬ 
ferous woods when placed in the ground in a natural state, their 
life is greatly prolonged by creosoting the portion below and at 
least x ft. above ground, the bark being removed in all cases 
and the surface of the wood incised before treatment. 

The bark has astringent, balsamic, and diuretic properties. 
It has been used in tanning and dyeing, and also in medicine. 
An oleo-resin known as Venice or Larch Turpentine is obtained 
by tapping, and an annual extraction of £ lb. per tree can be 
made without injury to the tree. 1 It is of similar consistency to 
Canada balsam and possesses medicinal properties. Its use, 
however, appears to be confined to veterinary practice. A sub¬ 
stance called Briancon Manna or Manna of the Larch 2 exudes 
in the summer from the leaves. It is a white saccharine sub¬ 
stance and is found in the early morning in the height of summer 
as opaque crystalline oblong tears enclosing the leaves and with¬ 
out any well-marked odour, but having a sweet taste. It 
contains a peculiar sugar called Melezitose, and was formerly 

used in medicine. Ethyl alcohol 3 is obtained by distillation of 
the wood. 

1 Spoil’s Encyclopedia of the Industrial Arts, v n ^qi , ,SS>1 

2 Bentley and Trimen’s Medicinal Plants, iv. No 260 

3 Raw Materials Review, Nov. 1922, p. 27. 
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L. decidua is the most widely grown and probably the most 
valuable exotic tree in Britain. The general excellence of its 
timber has led to its being planted under every conceivable con¬ 
dition from sea-level to an altitude of 2,000 ft. in sheltered 
Scottish glens. There have naturally been many failures, but, 
on the other hand, where favourable conditions obtain, it has 
met with a greater measure of success than most other trees. 
It is perfectly hardy against winter frost, but is liable to suffer 
in districts where late spring frosts and bitter winds are experi¬ 
enced. The best results are obtained by planting in deep, fertile 
soil overlying sandstone or limestone, or in deep, porous, 
gravelly soils. Water-logged soil must be avoided; the tree is 
adversely affected by drought. It requires full light and a free 
circulation of air, and is usually planted in pure woods which 
may be underplanted with a shade-bearing tree when the larch 
is about half-grown. When planted as a mixed wood the com¬ 
panion trees should be shade-bearers, such as beech or Abies 


grandis. 

Young plants are usually given permanent places when from 
2-4 years old, and where the ground is loose notch planting is 
usually practised. It is advisable, however, whenever possible, 
to break up the ground and subsoil before planting. The trees 
in the earliest plantations formed by the Duke of Atholl were 
spaced 6 ft. apart, and they appear to have given satisfactory 
results. Since that time, however, a good deal of planting has 
been done at 4 ft. apart each way. Whilst it is impossible to 
lay down hard-and-fast rules on the matter there appears to e 
little to be said for too close planting, especially at a time when 
both labour and plants are dear. On good soil, where grow 
is likely to be rapid and losses few, the plants may well be space 
5 ft. apart; on poorer land, however, where more weaklings are 
likely to occur, closer planting would be an advantage. P an 
operations may be carried on at any period during °P en f 
between the fall of the leaves and the middle or end of 
the earlier the better, however, in most districts. Plan a 1 
trees usually grow very rapidly in height and the lower raI \^ 
die whilst small. At this period the heads become thin and g 
usually grows beneath the trees if under-planting is 
practised. The full height may be reached at the age o 4 
years, after which girth growth is more rapid. At 30-40 year 
age, many trees are of telegraph-pole size, or larger* an n oW 
be more profitable to fell trees at 40 years of age than to a 
them to stand and mature at 80 years. At 20 years t e ree 
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a large percentage of heartwood, and are suitable for fencing 
and pit-props. Even the early thinnings at 12 or 15 years are 
useful, particularly for rustic work and pergola poles. 

When the lower branches do not fall naturally they should 
be pruned away to a height of 20-25 ft- before the trunks exceed 
a diameter of 4-6 in. Frequent thinning of plantation trees is 
necessary to insure unchecked growth. Larch does not recover 
as quickly as some kinds of trees after considerable crowding, 
therefore the necessity for frequent thinnings. Michie, 1 how¬ 
ever, mentions a tree that grew on peat and was crowded by 
other trees, that, after 76 years’ growth had only attained the 
height of 28 ft. and a girth of qi in., but on being given more 
light and air, made as much wood in the next ten years as it had 
done in the whole of its previous life. 

All the diseases referred to under the generic description 
attack the common larch, whilst young trees are often damaged 
by the pine weevil ( Hylobius abietis). The fruiting stage of the 
fungus Fomcs officinalis is collected from larch trunks in 
Switzerland, and from it agaracine is obtained which has been 
used in medicine in cases of phthisis. 

From an aesthetic point of view the common larch has much 
to commend it, for not only are the delicate green leaves and 
bright-coloured cones beautiful in spring and summer, and the 
rich golden-yellow of the leaves charming in autumn, but the 
young shoots brighten up the landscape in winter and relieve 
the rather depressing greenery of pines, firs and spruces. 

X Larix eurolepis A. Henry. 

Dunkeld Larch. 

Larix Henryana Rehder; L. hybrida Farquhar [not SchroedJ. 

A vigorous tree 60 ft. and upwards in height. Young shoots 
^ ^ ^ ^ f ^ ^ ^ ^ ^ f ^ ^ ^ n or slightly hairy, faintly glaucous. Buds 
light reddish-brown, without resin, terminal buds surrounded 
with acute or mucronate scales, axillary buds very slightly over¬ 
lapped at the base by the subtending leaf-base. Leaves up to 
iJ in - long, broader than in L. decidua, pointed or blunt with a 
glaucous bloom and two bands of grey stomata beneath 
Female flowers pink, as in L. decidua, but with the bracts more 
distinctly recurved, as in L. leftolefsis. Cone conical as in L. 
decidua, but paler coloured at maturity than the cone of that 
species, scales looser than in L. decidua, with margins reflexed 

1 Loc. cit■, p. 29. Elwes and Henry, loc. cit., ii, 349 (1907). 
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but less so than in L. leptolepis , the points of the bracts 
projecting above the scales. 

A hybrid between L . leptolepis and L. decidua , which first 
appeared at Dunkeld in Perthshire, the seed-bearers being ten 
specimens of L. leptolepis raised from seed received from Japan 
in 1884 and sown in 1885. 1 The flowers of these trees appear to 
be regularly pollinated by L. decidua , and seedlings are con¬ 
stantly raised. The following diagnostic characters are given 
by Prof. Henry and Miss Flood. 2 


L. decidua. 

T wigs— 
glabrous 
yellow 
no wax 

Buds—golden 
brown 
no resin 

Scales around terminal 
bud mucronate 

Pulvini ending at base 
of axillary bud 

Bracts of young cones 
pink, straight 

Cones—conical 

scales straight or in¬ 
curved, bracts long, 
exserted, peduncle 
yellow 


L. leptolepis. 

Twigs—pubescent or 
glabrous 
red 

much wax 

Buds—red 
brown 
resinous 

Scales around terminal 
bud mucronate and 
acute 

Pulvini overlapping 
base of axillary bud 

Bracts of young cones 
greenish, reflexed 

Cones—globose 

scales much re- 
flexed, bracts short, 
concealed, peduncle 
reddish 


L. eurolepis 

Twigs—glabrous or very 
slightly hairy 
yellow 
slight wax 

Buds—light reddish- 
brown 
no resin 

Scales around terminal 
bud mucronate and 
acute. 

Pulvini slightly over¬ 
lapping base of axil¬ 
lary bud 

Bracts of young cones 
pink, reflexed 

Cones—conical 

scales slightly re¬ 
flexed, bracts short, 
but a few exserted, 
peduncle yellow. 


Under cultivation this larch grows with great vigour, soon 
outstripping both parents and being so far free from attacks by 
aphides and fungi which are so destructive to European larch. 
Hybrid larch has been planted in many parts of the country 
under forest conditions. 

For a study of Hybrid Conifers see C. Syrach Larsen, Fores 
Botanist, Have, Charlottenlund, in the Royal Veterinary an 
Agricultural College Yearbook, Copenhagen ( 1937 )* 

Larix Gmelini (Ruprecht) Litvinov. 

Dahurian Larch. 

Larix Cajenderi Mayr; L. dahurica Turczaninow; L. davurica Traut- 
vetter; Abies Gmelini Ruprecht. 

A very variable tree up to 60-80 or sometimes 100 ft. high, 

1 Trans. Roy. Scot. Arb. Soc. t xxix, pp. 14^-156 (19* 5 )- 

2 Proc. Roy. Irish Acad. t xxxv. Section B, No. 4, p. 5 ° ( I 9 * 9 )' 
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or in some places reduced to a low-growing bush. Bark brown 
on old trees. Young shoots without down, or in some forms 
more or less densely covered with downy hairs. Buds yellowish- 
brown, those of the long shoots rounded, non-resinous, points 
of scales free, those of the short shoots downy. Leaves J-i in. 
long, blunt and rounded at the apex or narrowing to a short, 
blunt point, flattened above, keeled below, bright green with 
conspicuous stomata on the under surface. Male flowers 
globular, yellow, about £ in. long. Female flowers, pale pink, 
about the size of those of L. decidua, appearing rather earlier 
than those of the common larch. Cones f-i in. long; scales 
about 20 or more, thin, truncate, or shallowly notched at the 
apex. Seeds small. 

According to Wilson 1 this is the type of a group of E. Asiatic 
larches found in Siberia, Korea, Manchuria, etc., which vary 
considerably in the degree of hairiness of the young shoots, the 
length of the leaves and the size of the cones. Several distinct 
forms have been described under specific names but they are 
now included as geographical varieties of L. Gmelini. The type 
was introduced in 1827 an d a few old trees have been recorded 
in Britain, the varieties are of more modern introduction. The 
following varieties are in cultivation, or have been introduced. 


Var. japonica (Regel) Pilger. 

Kurile Larch. 

Larix japonica Regel; L. kamtchatica Carriere; L. kurilensis Mayr. 

Although this variety sometimes forms a tree of medium 
height it is usually less robust than the type with a short, dense 
branchlet system, and reddish-brown, downy young shoots. 
Leaves short, £-1 in. long, flat, rounded at the apex, 15-25 
together on the short shoots, under-surface distinctly keeled, 
with a conspicuous band of stomata on each side of the keel. 
Male flowers in small round heads. Female flowers small. 
Cones short-stalked, § in. long, and the same in width when 
expanded. Scales about 15, up to £ in. long and wide, narrow¬ 
ing gradually to the apex, which is about A in. wide, the edges 
curving inwards, slightly downy on the outer surface, gaping 
wide when ripe. Seeds small, about \ in. long with a wing 
nearly ^ in. long. 

It appears to differ from L. Gmelini chiefly in its denser 

1 PI. Wils., ii, p. 21 (1914). 
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branch system, shorter leaves, smaller cones and pointed cone- 

scales, the apex of the scales being narrower than in any other 
larch. 

It was found in the islands of Karafuto, Iturupp, and Shiko- 
tan, N.E. Asia, and is called Shikotanmatsu by the Japanese. 
It was discovered by Mayr and was introduced by him to 
Europe in 1888. 

Wilson 1 states that it is abundant in swampy places through- 
out Japanese Saghalien, where it forms pure forests or is mixed 
with other trees. The wood is hard, reddish in colour, and 
stands moisture for a lengthy period. It is consequently largely 
in demand for shipbuilding, public engineering, and household 
furniture. 

It is in cultivation at Kew but grows slowly in comparison 
with other species. I he leaves appear early in the year and the 
young shoots are liable to injury by late spring frosts. However, 
it appears to withstand spring cold better than some of the other 
forms of the species. Our description was taken from the Kew 
plants, except that at Kew it never grows beyond the dimensions 
of a dwarf, scrubby tree. 

Var. olgensis (Henry) Ostenfeld and Syrach. 

Olga Bay Larch 

Larix koreensis Rafn; L. olgensis Henry. 2 

A small or medium sized tree or a stunted bush. Young 
shoots slender, brown, densely covered with reddish-brown 
hairs, the remains of which may be found on older wood. 
Branches grey. Buds shining dark brown, those of the short 
shoots with a circle of reddish-brown hairs at the base. Leaves 
short, slender, in. long, curved, rounded and blunt at the 
apex, upper surface rounded, lower surface prominently keeled 
with a stomatic line on each side of the keel. Cones in. long, 
composed of 20-30 scales, each nearly £ in. across, and with 
rounded and entire margins, the outer surface covered with 
short, dense down, the tips of the bracts protruding beyond the 
scales. Seeds about to in. long with a wing \ in. long. 

This variety is closely related to var. japonica and seems 
to be a particularly hairy form of that variety. The cones of 
herbarium specimens at Kew are, however, larger than those 
of var. japonica grown at Kew. 

1 Conifers of Japan, 33 (1916). 

2 Card. Chron., February 27, 1915, P- io 9 - 
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The Olga Bay larch is found about Olga and Vladimir Bays, 
about 120 miles N.E. of Vladivostock, growing under very 
cold conditions, the average temperature being said to be 40 
Fahr. and the average maximum temperature 68° Fahr. A 
dried specimen at Kew was collected by Maximowicz in i860, 
and further specimens were sent home from Olga Bay in 1911 
by Captain (later Vice-Admiral Sir Lew is) Clinton-Bakcr, R.N. 
Seeds were procured about the same time but the plants raised 
from them made very unsatisfactory progress and it is doubtful 
whether living plants exist in the British Isles at the present time. 
A small plant placed in the National Pinetum at Bedgeburv in 
1925 lived a very/ short time. 


Var. Principis-Rupprechtii (May/r) Pilger. 

Prince Rupprecht’s Larch. 

Larix Principis-Rupprechtii Mayr. 

This variety appears to be the most vigorous form of L. 
Gmelini, differing from the type by its more vigorous growth, 
longer and broader leaves, and larger cones. The chief 
characters as noted in Britain are : Young shoots without down, 
bright reddish-brown. Terminal buds dark brown, glossy/, with 
little or no resin, the points of the scales free; axillary buds, 
dark brown, glossy, pointed or blunt, longer and less closely 
pressed to the branches than in other larches. Leaves 2^-4 in. 
l° n g. in. wide on vigorous shoots, the upper surface 

rounded, keeled beneath. Cones larger than those of the ty/pe, 
in. long, composed of 30-40 scales with a truncate apex.' 

It is found in Korea, Manchuria and the extreme north¬ 
western corner of China and was introduced in 1903. 

Writing of this tree Wilson 1 states that: “ The typical form 
of L. Principis-Rupprechtii Mayr, as represented by the speci¬ 
mens from Wutai-shan, looks quite distinct from typical L. 
dahurica ( L. Gmelini), but the specimens from Weichang, 
together with others from Manchuria, Amurland and Korea, 
form a series which gradually merge into typical L. dahurica ’. 
With L. sibirica Ledebour, with which it has been compared^ 
it agrees only in the size of its cones, but differs in their perfectly 
glabrous, more spreading and thinner scales, not incurved on 
the margin, truncate or (particularly in the Weichang speci¬ 
mens) even emarginate at the apex, and in the more conspicuous 

1 Pl. Wils., ii, 21 (1914). 
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bracts which are often, particularly in the lower part of the 
cone, more than half as long as the scales; in all these characters 
L. Principis-Rupprechtii agrees with L. dahurica, and it seems 
therefore best to consider it as a variety of this species, distin¬ 
guished by the more numerous scales. Purdom and also Meyer 
speak of this larch as forming forests on the northern slopes of 
Wutai-shan and in its neighbourhood, where, according to 
Meyer, the snow does not melt until well into May. Purdom 
remarks that in the Weichang region this tree is now becoming 

very scarce.” 

It grows rapidly in Britain but is very subject to injury by 
late spring frosts. 


Larix Griffithii Hooker, f. 

Sikkim Larch. 

Larix Griffithiana Carriere; Abies Griffithiana Lindley and Gordon; 
Pinus Griffithii Parlatore. 

A tree up to 60 ft. high with a spreading head and long pen¬ 
dulous branchlets. Bark thick, brown. Young shoots downy, 
reddish-brown the second year. Terminal buds conical, non- 
resinous, covered with hairy scales; lateral buds egg-shaped, 
non-resinous, downy; buds of short shoots downy. Leaves 
in. long, light green, ending in a blunt point, deeply keeled 
below, stomata on each surface but most prominent beneath. 
Male flowers § in. long on short, stout stalks. Female flowers 
ovoid, bracts long, reflexed. Cones cylindrical, 2-4 in. long, 
1-1 1 in. in diameter, violet-purple during growth, the short stout 
stalk twisted to bring the point of the cone upwards on the 
pendent shoot; scales four-sided, about 1 in. long and wide, 
furrowed, downy towards the base; bracts awl-shaped, the long 
pointed apex protruding beyond the scales. Seed about £ in. 

long, with the wing about ^ in. long. 

L . Griffithii differs from other larches by its long, weeping 

branchlets and large cones. . 

It was discovered by Dr. Griffiths, but was not recognize a 

distinct until Sir Joseph Hooker found it in Nepal in 1848. Ut 
limited distribution, it occurs in E. Nepal, Sikkim, and Bhutan, 
at elevations of 8,000—12,000 ft., but is commonest at 9 o 0 ^ 
11,000 ft., and is also found in the Chumbi Valley, Tibet. n 
Bhutan it occurs with Pinus Wallichiana (excelsa ) or in P ur< ; 
forest above it, or in small groups with an undergrowth o 

1 Troup, Silviculture of Indian Trees , iii, H57 (i9 21 )* 
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Rhododendron . It inhabits deep valleys, but prefers dry , rocky 
ancient moraines and grassy slopes where drainage is good. 
Larix Griffithii is only successful in the milder parts of Britain 
and does not succeed either at Kew or in the National Pinetum 
at Bedgebury, but there is a large tree at Coldrinnick in Corn¬ 
wall, 1 and another at Strete Raleigh near Exeter. It is closely 
related to L. Potanini of China and the Chino-Tibetan border¬ 
land. 


Larix laricina (Duroi) K. Koch. (Fig. 65.) 

Tamarack. 

Larix alaskensis W. F. Wright; L. americana Michaux; L. americana 
var. rubra Loudon; L. Fraseri Curtis; L. intermedia Loddiges; L. micro- 
carpa Desfontaines; L. pendula Masters [not Salisbury]; L. tenuifolia 
Salisbury; Abies microcarpa Poiret; Pinus laricina Duroi; P. intermedia 
Wangenheim; P. microcarpa Lambert. American Larch; Hackmatack; 
Black Larch; Red Larch; White Larch. 

A tree 50-80 ft. high, with a trunk 4-6 ft. in girth. Bark 
reddish-brown, i-if in. thick, peeling off in thin scales. 
Branches slender, horizontal, forming on old exposed trees an 
irregularly rounded head. Young trees narrowly pyramidal. 
Young shoots slender, without down, or with a few scattered 
hairs in the fissures of the bark; covered with a bluish bloom, 
becoming bluish-grey at the end of the first year. Terminal buds 
rounded, short-pointed, dark red, shining, slightly resinous; 
lateral buds very small, rounded, dark brown; buds of short 
shoots small, surrounded by a circle of hairs. Leaves three- 
sided, very narrow, bright green, blunt, in. long. Male 
flowers small, ovoid. Female flowers up to J in. long and £ in. 
wide; bracts narrow, erect except for the points bending out¬ 
wards, centre and points pale green, margins red. Cones ovoid, 
composed of few scales, each about £ in. wide and xV-f in* long, 
rounded, margins curving inwards. Seeds small with well- 
developed wings, shed within a few months of ripening. A 
peculiarity of the species is that the shoot is sometimes prolonged 
from the centre of the cone, a variation that accounts for the 
name L. laricina ( americana ) var. prolifera (L. prolifera 
Malcolm). 

L. laricina is sometimes confused with L. pendula, from 
which it is distinguished by its uniformly smaller cones. 

The tamarack is found wild in E. North America, where it 
extends from the Arctic Circle in Alaska and Canada southwards 

1 Conifers in Cultivation ; Report of the R.H.S. Con. Conf., p. 322 (1932). 



PINACEA£ 


360 

to N. Pennsylvania, Cent. Minnesota and Illinois, reaching an 
altitude of 4,000 ft. It appears to have been introduced in 1760, 
and was planted about that date at Whitton by the Duke of 
Argyll. 

W. F. Wright’s L. alaskensis , now looked upon as a 
synonym of L. laricina , may be regarded as a geographical form 



Fig. 65 .—LARIX LARICINA. 

a, branch with two short shoots and cones; b, leaves and winter buds on' 
c, leaf from short shoot; d, e, sections of broad and narrow leaves, /, sm yj 

cone; g, cone-scale with two seeds. 

of the species. It is distributed from the Upper Kuskokwim 

River to the Yukon and Tanana Rivers, Alaska. 

R. S. Kellogg, in an account of the Forests of Alaska, 1 reports 

1 Forest Services Bulletin (U.S.A. Dept. Agric.), 81. 
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this larch as growing sparingly in the river and creek valleys 
of the region named, and as seldom being more than 30 ft. high. 
It occurs with white spruce, white birch, balsam poplar, black 
cottonwood, black spruce, and aspen. In reference to the Alaska 
larch he writes: “ Naturally, it is impossible for the timber to 
grow rapidly or to large sizes in soil that is perpetually frozen. 
On such sites the roots can penetrate only the overlying 
cover of moss and humus, and must spread out flat upon the 
frozen layer beneath. Rapid and thrifty growth has taken 
place only upon warm slopes and in river valleys with sandy 
soil where the roots are able to go deeper." When growing 
under such adverse conditions it is likely that small diver¬ 
gencies from the type may sometimes be noticed. It is unlikely 
that this form will ever have any value in gardens in the British 
Isles. 

Wood heavy, hard, slow-growing, heartwood reddish- 
brown, sapwood narrow, yellow. The timber shrinks a good 
deal if not carefully seasoned, is very durable in moist places or 
in contact with the soil, and is said to be less inflammable than 
many coniferous woods. It is used in commerce for the con¬ 
struction of houses and other buildings, for ships, barges, and 
boats, telegraph and telephone poles, posts and rails, railway 
sleepers, and is suitable for paving blocks and other purposes. 
Lumbermen are said to recognize two varieties of wood, red 
and white. The former has more heartwood than the latter and 
is stated to occur on colder and less favourable soils than the 
white. The roots are tough and pliable and have been used for 
weaving into baskets, etc. 

The following strength-tests were made in the Canadian 
Government Laboratories: 1 

Weight green (moisture 25 per cent., wood 75 per cent.), 
40^ lb. per cubic ft. 

Tension, strength across grain at elastic limit, 480 lb. per 
sq. in. 

Compression, crushing strength with the grain, 3,480 lb. 
per sq. in. 

Shearing, strength with the grain, 860 lb. per sq. in. 

Bending, modulus of elasticity (stiffness), 1,240,000 lb. per 
sq. in. 

Hardness, weight required to half imbed a 0.444 in* steel 
ball, 390 lb. per sq. in. 

The bark has medicinal properties, its action being altera- 

1 Cat. Empire Timber Exhib., 1920. 
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tive, diuretic, and laxative. It is recommended in cases of 
jaundice, obstructions of the liver, rheumatism, cutaneous 
disorders, etc. 1 

L. laricina in a natural state 2 occupies both wet and dry 
soils, the best trees being found upon rich and light upland 
soils, whilst large numbers of smaller trees occur on wetter and 
heavier land. In swamps where water covers the surface of 
the soil, the trees only just manage to exist. In places subject 
to decided drought it is a failure. It is most plentiful in the 
swamps and silted lake-beds of northern regions, where it 
occurs in dense, extensive pure stands or with arbor-vitae and 
black spruce. Being intolerant of shade, it must be able to 
dominate other species in mixed stands. The value of this larch 
in N. America lies in its ability to succeed under conditions 
unfavourable to other trees. In Britain it is occasionally seen 
in old collections of conifers, but has been neglected by modern 
planters and is seldom obtainable from English nurseries. It 
is less successful than other species, and can have little or no 
value as a commercial tree in Britain, though it might be useful 
as a first covering for wet exposed land at a high altitude. Trees 
planted in arboreta in Britain grow slowly. They are interesting 
by reason of their small cones. 


Larix leptolepis (Siebold and Zuccarini) Murray. (Fig. 66.) 

Japanese Larch. 

Larix japonica Carriere; L. Kaempferi Sargent [not Carriere]; L. 
Sieboldi Zuccarini; Abies leptolepis Siebold and Zuccarini; Pinus Kaempferi 
Lambert, P. Larix Thunberg; P. leptolepis Endlicher. Red larch; 
Kara-matsu. 

A tree 60-100 ft. high, with a trunk 6-12 ft. in girth in 
Japan. Bark of young trees reddish, brown in later life, with 
shallow fissures, shed in small plates or strips. Branches dense, 
longer and stronger than in the common larch. Young shoots 
glaucous, covered in varying density with soft, brownish hairs, 
or sometimes without hairs, furrowed, becoming in the second 
year reddish with a glaucous tinge. Short shoots stout, dark 
brown, the annual rings without down. Terminal buds of long 
shoots small, oblong or conical, pointed, resinous, covered by 
bright brown, loose, fringed scales, and surrounded at the base 
by soft hairs. Lateral buds short, broad, blunt. Leaves of long 

1 Potter's Cyclop, of Bot. Drug Prep., 278 (1915). 

2 Forest Service Circ. U.S.A. Dept. Agric., No. 89. 
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shoots up to ij in. long, broader than in L. decidua , pointed or 
blunt; those of the short shoots 40 or more together, up to 

in. long, both kinds glaucous-green, flat above, keeled 
below, turning yellow in autumn. Flowers appearing before 
the leaves at the same time as those of L. decidua. Male flowers 
oblong, shorter and narrower than in L. decidua , about J in. 
long and \ in. wide when expanded, surrounded by thin, brown, 
fringed bracts. Female flowers about % in. long and wide; bracts 
with a wide central triangular band of green or greenish-brown, 
narrowly margined with pink, the green part ending in a sharp 
point, the apex bending outwards and more distinctly reflexed 
than in common larch. Cones i-J in. long and almost as 
broad; scales about f in. long and wide, rounded, with the 
upper edge rolled back, giving the expanded cones a rosette¬ 
like appearance, each scale slightly downy and marked with 
longitudinal lines on the outer surface. Bracts scarcely 
exceeding the scales in length. Seed in. long, wing about 
twice as long. 

L. leptolepis is distinguished from the common larch by its 
glaucous shoots, wider blue-green or glaucous leaves, and 
broader cones with reflexed scales. 

This larch is found wild in Japan on the slopes of volcanic 
mountains at 4,000-6,000 ft., chiefly on Mount Fuji, on Mount 
Asama, in the Azumi county of the Shinano Province, and also 
on Mount Nikko, but natural forests are rare elsewhere. 1 It was 
introduced to Britain in 1861 by John Gould Veitch. 

Mr. George Leven, forester to the Duke of Roxburgh, 2 con¬ 
siders that there are at least three types of Japanese larch which 
he describes as “ fissure-barked/ 7 “ flake-barked/ 7 and 
“ smooth-barked/ 7 which can be picked out with comparative 
ease in a plantation. The fissure-barked type is most common 
and most luxuriant, whilst the smooth-barked type is most 
liable to injury by aphis. 

The wood from mature trees is very similar in appearance 
to that of European larch. It is hard, durable, and employed 
for house building, ships, telegraph poles, earthworks, etc. 

As the Japanese larch has not attained maturity in this 
country, it is not possible to say at present how it will compare 
with European larch when grown under similar conditions, but 
from tests carried out on pit-wood of similar age it appears to 
be decidedly inferior. 


1 Forestry of Japan, 30 (1910). 

2 Trans. Roy. Scot. Arb. Soc., xxxv, p. 118 (1921). 
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An early report on the comparative strength and durability 
of 13-ycar-old Japanese and European larch, carried out at 
Hodbarrow mine, Cumberland, in 1915, gives the following 
result: 1 

The pieces of larch were each placed on supports 4 ft. 6 in. 
apart and subjected to gradual pressure at the centre by means 
of a screw, having a pitch of £ in., turned by four men at the end 
of a lever: 

Test No. 1.—Japanese larch, 6x5 in. 

Broke at 2 \ turns—1 deflection. 

Test No. 2.—English larch, 6x5 in. 

Broke at 4J turns— 2} deflections. 

Test No. 3.—Japanese larch, 7J in. diameter over bark. 

Cracked at 6 turns—3 deflections. 

Broke at 8 turns—4 deflections. 

Test No. 4.—English larch, in. diameter over bark. 

Cracked at 14 turns—7 deflections. 

Broke at 15-^ turns—7| deflections. 

Test No. 5.—Japanese larch, 8f in. over bark. 

Cracked at 6 turns—3 deflections. 

Broke at 7 turns—3^- deflections. 

Test No. 6.—English larch, 8J in. over bark. 

Cracked at 12 turns—6 deflections. 

Broke at 16 turns—8 deflections. 

In all the above tests the nature of the fracture was greatly 
in favour of the European larch; the Japanese larch broke 
with a shorter fracture and did not show the toughness of fibre 
exhibited by the European larch. The trees tested were grown 
on the same ground and under similar conditions, whilst the tests 
were identical in each case. During the war the timber of the 
two species appears to have been used indiscriminately for pit 
props. 

Japanese larch grows more rapidly in a young state than 
European larch, and was for a long time thought to be immune 
hom the attacks of larch canker fungus. There is ample proof, 
however, that it is not only attacked by this fungus, but also by 
other diseases that affect European larch. When plantations 
are made side by side the difference in the rate of growth in trees 
ten years old is very marked, the Japanese species being often 
half as tall again as the European species, with a correspond¬ 
ingly larger girth. There is a seventeen-year-old trunk of 

1 Trans. Roy. Scot. Arb. Soc., xxix, p. 206 (1915). 
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Japanese larch in the forestry museum at Kew, which is 43 ft. 
long, the base being 12 in. in diameter and the top i£ in. 
over bark. This tree was grown on the Duke of Buccleuch's 
estate in Dumfriesshire. The branch and leaf system of Japanese 
larch is heavier than in European larch, and the trees bear 
rather wider spacing; in fact, they might well be place 5^-6 ft. 
apart in good soil. The Japanese larch forms a handsome 
decorative tree and is useful for groups in parks and mixed 
plantations. Several trees at Kew are sixty or more years old. 
They are growing on poor, sandy soil and are similar in 
height and girth to European larch of the same age, near them. 
During pre-war years L. leptolepsis was planted in large 
numbers in Japan, and to meet the demand for young plants 
large quantities of seed were collected in the southern part of 
Honshu and in various parts of Shikoku and Kyushu. 1 


Larix Lyallii Parlatore. 

Lyall's Larch. 

A tree up to 80 ft. in height and 12 ft. in girth in a natural 
state, but often less than 50 ft. high and 4 ft. in girth. Bark grey 
and scaling, or reddish-brown and fissured on old trees. 
Branches short, irregular, brittle. Young shoots covered by a 
felt of short grey or buff hairs and encircled at the base by a 
ring of brown scales. Buds rounded, brown, densely covered 
with down. Leaves slender, stiff, pointed, quadrangular in 
section, prominently keeled on both surfaces, in. long. 

Male flowers about ^ in. long, short-stalked, yellow. Female 
flowers about ^ in. long, with long-pointed bracts which bend 
outwards from the middle. Cones 1J-2 in. long and ij in. wide, 
very shortly stalked or sessile, pink when young. The bracts 
have long slender points which, in the mature cone, extend well 
beyond the scales and eventually become reflexed. They are 
beautifully ciliated or fringed on the margins. Cone-scales 
slightly downy and reflexed. Seeds A in. long, including the 
pale pinkish wing. 

L. Lyallii , which has been regarded as an alpine form of 
L . occidentals , is easily separated from other species by its 
densely felted shoots, its four-sided leaves and long-pointed 
cone bracts. 

It is a very local tree which was discovered by Dr. Lyall, sui- 
geon to the British Columbia-Oregon Boundary Commission, 

1 Forestry of Japan, 73 (1910). 
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1858-1861. Essentially an alpine species, it occupies positions 
near the timber line at altitudes of 6,000-7,000 ft. in the Cascade 
Mountains and on the Galton Range, the largest size being 
attained in the Whitefish Range. In 1883 it was rediscovered 
by Mr. T. S. Brandyce, of the Northern Transcontinental 
Survey. Trees of this species most easily accessible to travellers 
may be seen above Lake Louise growing among Picea Engel- 
manni and Abies lasiocarpa within a few miles of the Canadian 

Pacific Railway. 

The trees grow very slowly, and a section of wood preserved 
at Kew which is in. in diameter shows about 130 annual 
rings, the sapwood being less than \ in. wide and the bark J in. 
thick. 

Seedlings have been raised at Kew but have not grown well. 
A colder country than Britain appears to be necessary for its 
successful growth. A tree transplanted from the Rockies has 
lived at Dawyck for several years, the sole survivor of about a 
dozen Mr. Balfour planted about 1912; it was not more than 
a foot high in 1931. Sections of those that succumbed, though 
not more than 1 or 2 ft. high, showed by their rings that they 
were at least forty years old. 

Lyall in Journ. Linn. Soc. Bot. viii, p. 143. 

X Larix marschlinsii Coaz. 

The Swiss Hybrid Larch. 

This hybrid larch was raised in the forest garden of Tschar- 
nerholz, near Morat, Switzerland, in 1901. 

The mother-tree was a Japanese larch (L. leptolepis), and it 
is thought that the pollen was from the Siberian larch, (L. 
sibirica ), although there were trees of L. decidua near by. The 
seedling trees raised were very vigorous and are now growing at 
Marschlinus, Switzerland. By 1917 they had attained a height 
ot 2 7~33 ft., with a girth of 24-26 in. at one foot above the 
ground. The reciprocal cross is said to have been made in 

Russia with a view of obtaining a tree less susceptible to disease 
than L. sibirica. 

Schweiz, Zeitschrift fiir Forstwesen, lxviii, 12, fig. 3-4 (1917). 

Henry and Flood in Proc. Irish Acad, xxxv, Sect. B, No. 4, p. 57 (1919). 

Larix Mastersiana Rehder and Wilson. 

Master's Larch. 

A tree 30-65 ft. high, with a trunk up to 6 ft. in girth. Bark 
greyish-brown, irregularly fissured. Branches spreading hori- 
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zontally, branchlets pendulous, without down or with a few 
scattered hairs. Buds ovate, blunt. Leaves pale green, % in. 
long, short-pointed. Cones about ij in. long, erect on short 
stalks, composed of numerous kidney-shaped or round scales. 
Seed about ^ in. long with a wing ^ in. long. 

According to the describers 1 this larch is closely related to 
L. Griffithii, which is distinguished chiefly by its very much 
larger cones, 2-4 in. long, with larger bracts which have a 
smooth, not papillose, epidermis, and a continuous hypoderm 
to the leaf. 

It is also closely related to L. Potanini. 

L. Mastersiana is apparently a very local species, being 
known only from the petty tribal state of Wassu, China. In 
this small territory this larch was abundant, but it is being 
rapidly cut down in its more accessible localities. The timber 
is in demand for housebuilding and general constructive work 
and commands a high price at Kuan Hsien. Fortunately the 
region is extremely precipitous and there is little possibility of 
this interesting tree being exterminated. 


Larix occidentalis Nuttall. 

Western Larch. 

Pinus Nuttallii Parlatore. 

This larch attains greater dimensions than any other tree 
in the genus, being found up to 200 ft. high with a columnar 
trunk 12-15 ft. in girth. Bark thin, scaly, dark grey or brown 
on young and middle-aged trees, reddish-brown, 3-6 in. thick, 
and deeply furrowed on old trees. Young shoots whitish, 
usually with long scattered hairs in the grooves, occasionally 
without hairs, light brown the second year. Buds round, resin¬ 
ous, with downy and fringed scales, the tips of the outer ones 
free; buds of short shoots covered with down. Leaves light 
green, 1-2 in. long, 14-40 together on the short shoots, rounded 
above, keeled beneath, stomata prominent, forming two white 
lines on each surface. Male flowers £-•£ in. long in short-stalked, 
cylindrical clusters. Female flowers £—f in. long, the bracts 
brown or pinkish, with a long green midrib. Cones ovoid, 1-1% 
in. long by i-ij in. wide, on short, stout, scaly stalks i~£ in - 
long; scales £ in. long, £ in. wide, minutely downy on the outer 
side, upper margin thin and slightly recurved; bracts lance¬ 
shaped with a long exserted recurved point. Seed and wing 

1 PI. Wils. ii, 19-20 (1914). 
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together ^ in. long, the wing pale brown. The seeds are shed 
within three weeks of ripening. At Kew the flowers open 
about a fortnight later than those of L. decidua. 

L. occidentalis is distinguished from L. Lyallii, another 
W.N. American species, by its less hairy shoots and by the seed- 
wings being brown, not pink as in L. Lyallii. Intermediate 
forms, however, are said to connect the two species. 

L. occidentalis is found in the Columbian Basin between the 
Rocky Mountains on the east and the Cascade Range on the 
west; also north of the Blue Mountains of Oregon, at altitudes 
ranging from 2,500-6,000 ft. It is said to attain its greatest 
dimensions in Montana, where it is common. David Douglas 
discovered this species in April, 1826, at the Kittle Falls 
on the Columbia River. Seedlings were raised in the Arnold 
Arboretum in 1880, and young plants were received at Kew 
in 1881, which marked the introduction of this tree to Europe. 

Wood very similar in appearance to European larch, of 
excellent quality, hard, strong, and durable in contact with the 
ground, and credited with being harder and stronger than either 
the E. American or European species. A report on the results 
of tests on green material shows: 1 ' 

Weight, green (moisture 25 per cent., wood 75 per cent.), 
40 lb. per cu. ft. 

Tension, strength across grain, 230 lb. per sq. in. 

Compression, strength across grain at elastic limit, 560 lb. 
per sq. in. 

Compression, crushing strength with the grain, 3,800 lb. per 
sq. in. 

Shearing, strength with the grain, 920 lb. per sq. in. 

Bending, modulus of rupture (breaking strength), 7,500 lb. 
per sq. in. 

Bending, modulus of elasticity (stiffness), 1,350,000 lb. per 
sq. in. 

Hardness, weight required to imbed a 0.444 i n - steel ball, 
4601b. per sq. in. 

The timber of the western larch is used for telegraph and 
telephone poles, railway sleepers, building material, flooring, 
ships and barges, posts and rails, and for firewood. As fuel it 
is reputed to be superior to all other American coniferous woods. 

‘Tests by U.S.A. Dept. Agric .—Timber Exhib. Cut., London 

2 B 


1920. 
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The total stand of western larch timber in British Columbia 
was, 30 years ago, computed to be 3,152,000,000 board ft. 1 

In America a sweet manna-like substance exudes from the 
tree and is sometimes eaten by the Indians. A specimen of this 
substance, reddish-brown in colour, is preserved at Kew. A 
whitish resinous exudation is found upon trunks and branches 
of young trees of L. occidentalis at Kew, but has not been 

noticed on other larches. 

The original trees received at Kew in 1881 were planted in 
well-drained, poor, sandy soil and have grown at a similar 
rate to trees of European larch with which they were mixed. 
It is a remarkable fact, however, that whilst the European 
larch is often very badly attacked by Adelges (Chernies) the 
Western larch remains clean. Attempts have been made to 
make use of this species for silvicultural purposes in Britain, 
but as far as can be judged at present it cannot compete 
satisfactorily with either the European or Japanese species. 
Trial plantations have been started in several parts of the 
country, 2 but the results are not such as to warrant its being 
planted on a large scale. A small plantation was established at 
Kew in 1913, from plants raised from seeds sown in 1909. ihe 
young trees were placed 6 ft. apart each way. About 50 per cent 
are now (1922) 18-25 ft. high, the largest being 15, in. in girth. 
The remainder range from weakly plants 3-4 ft. high to trees 
15-18 ft. in height. Their further progress up to 1940 h *f n ° 
been very satisfactory, and trees planted in the National 
Pinetum at Bedgebury in 1925 are now very much smaller tna 
European and Japanese larches planted at the same ' 
Brambles have been allowed to grow in the centre o e P 
tation, and most of the best trees are to be found there, u- 
has grown amongst the trees on the outskirts, an _ 

developed trees are few in number. A small group o u 

larch planted with the Western larch are b ette r deve ope . 
older trees at Kew cone freely, but rarely produce fertile 

Bot. Mag. t. 8253 (1909)- 


Larix pendula (Aiton) Salisbury. 

Weeping Larch. 


(Fig. 66.) 


L. amerlc.n, v„. pendula Loudon; L. d.hunoa Elwe, and Hen 
[not Turczaninow]; Pinus pendula Alton. rcsem- 

A tree 70-90 ft. high. Bark variable m character, 

1 Whitford and Craig. Forest *«*• £"*“* R° L 241 (I9 * 8) ' 

* Henry in Quart. Journ. Forest x6i (1922). 

a Trans. Linn. Soc. viii, 314 (i 8 ° 7 )* 
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bling that of the European larch or peeling off in thin squarish 
plates like that of a cedar. Young shoots slender without down, 
usually pinkish at first, but becoming yellowish-green with age. 
Terminal buds conical, resinous, short-pointed; axillary buds 
smaller and blunter. Leaves like those of L. decidua, but with 
the tips usually blunter than in that species. Cones variable in 
length of stalk, from f-ij in. long, £-1 in. wide; scales 
bright brown, the margins bevelled and crenate, the outer 
surface often minutely downy at the base, bracts hidden. 
Seeds intermediate in size between those of L. laricina and 
L. decidua. 

This larch was first described by Aiton in 1789, and stated 
to be a native of Newfoundland. Pursh 1 states definitely that 
it occurs in low cedar swamps from Canada to Jersey, that it 
is quite distinct from L. laricina, and that he never found the 
two trees growing together, but no other botanist or traveller 
seems to have seen, east of the Rocky Mountains, any larch 
except L. laricina. Lambert’s figure of Finns pendula, pub¬ 
lished in 1803, and quoted by Pursh, shows a plant identical 
with the larch now known as Larix pendula, but for some years 
# Larix Gmelini . 2 Lambert states definitely that 

this figure was made from specimens taken from the original 
tree in Collinson’s garden at Mill Hill,' 1 which had been moved 
from Peckham, where it was planted in 1739. In 1740 Miller* 
mentions this tree as “ brought from America Henry, in a 
paper in 1915, on the origin of L. pendula , 5 maintains that the 
larch at Mill Hill was the result of a chance cross between 
L. laricina and L. decidua, that all existing trees are des¬ 
cendants from it and show all possible combinations of the 
characters of the two species. The main basis of this argument 
rests on the assumption that from the time of Michaux to the 
present day no American botanist has found any larch but L. 
laricina in E. America. But the statements of Miller and 
Lambert that the original tree came from America in 1739 are 
quite clear, whereas, L. laricina was not introduced until 1760. 
Henry’s statement that it was in cultivation in 1739 is based on 
the reference to the Collinson tree, which he elsewhere allows 
to be L. pendula, and if these facts are correct there can be no 
question of hybridity. It would indeed be easier to assume that 

1 Ft. Amer. ii, 645 (1814). 

2 Elwes and Henry, loc. cit. 

’ Cones from this tree are still preserved in the British Museum. 

4 Gu:d. Diet. Abridg. ii (1740). 

6 Card. Chron. Sept. 18, 1915, p. 178. 



PINACE^E 


372 

early deforestation had destroyed the American habitat of a 
distinct species now only known in cultivation. 

The finest tree of L. pendula in the British Isles is at 
Woburn, and is go ft. high and over 7 ft. 6 in. in girth. It was 
probably planted about 130 years ago. There are smaller trees 
at Stanage Park, Radnorshire; Beauport Park, Sussex; Roy- 
ston, Yorks; Murthly; and at Kew and Bedgebury. 

Var. repens Henry. 1 

A peculiar form with horizontally creeping branches. There 
is a plant at Henham, Cambridge, grafted on a European larch 
stock. 


Larix Potanini Batalin. 

Hung Sha (Red Fir). 

Larix thibetica Franchet; L. chinensis Beissner. 

A tree 20-70 ft. or sometimes 100 ft. high. Bark grey or 
grey-brown, rough and fissured on old trees. Branches short, 
horizontal. Branchlets slender, weeping, grey. Young shoots 
shining orange-brown or purple-brown, smooth or very slightly 
hairy, glabrous before the end of the first year, older shoots 
grey. Terminal buds egg-shaped, resinous; axillary buds 
small, spreading, dark brown, resinous. Leaves f-i£ in. long, 
prominently keeled on both surfaces, four-sided, apex pointed. 
Cones oblong or ovoid, reddish when young, violet-purple 
later, ultimately grey or greyish-brown, without stalks, up to 
2 in. long and 1 in. wide, apex blunt; scales numerous, 
rounded, often with a central notch; bracts usually longer than 
the scales, the long points protruding beyond them. Seeds about 
£ in. long, wing £ in. long, and almost as wide. 

L. Potanini can be distinguished from other larches, excep 
L. Lyallii , by its four-sided leaves, and from L. Lyallii by its 
less hairy shoots. Its botanical characters place it between 
L. Griffithii and L. Lyallii. It also has affinities with L. 

M aster siana. 

Wilson 2 records it from the mountains of Shensi province 
westward to those of the Chino-Tibetan borderland. It is a 
common tree around Tatienz-lu at altitudes ranging from 
7,500-11,000 ft. He further says, 3 that it is a strikingly hand¬ 
some tree and that it is the common larch of W. Szechuen, 

1 Gard. Chron ., loc. cit. 2 Conifers of Japan, p. 29 (1916). 

3 PI. WUs. ii, p. 19 (1914)- 
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where it occurs at elevations of 7,500-11,000 ft. At its lower 

altitude it is scattered in moist woods, more especially by the 

sides of streams, with other conifers and broad-leaved trees, 

becoming more abundant as it ascends and forming forests at 

the higher alpine regions. It is known to the Chinese as “ hung 

sha ’ or “ red fir ”, and is considered the most valuable coni¬ 
ferous timber in W. China. 

Described in 1894, it was introduced ten years later by Mr. 
E. H. Wilson for Messrs. Veitch. 

Young trees are making good progress in Britain and 
although it is too early to appraise this larch, it is more promis¬ 
ing than any of the L. Gmelini group (1923). Satisfactory 
progress has not been maintained and it is only in a few places 
that it has grown really well (1946). 

Kew Bull. 1910, p. 174, with fig. Bot. Mag. t. 9538 (1934). 

Larix sibirica Ledebour. 

Siberian Larch. 

Larix intermedia Lawson; L. archangelica Lawson; L. rossica Sabine; 
L. altaica Nelson; L. decidua var. sibirica Loudon; L. decidua vars. rossica 
and sibirica Regel; Pinus intermedia Fisher; P. Ledebourii Endlicher; 
Abies Ledebourii Rupprecht. Russian Larch. 

A tree 80-100 ft. high, with a trunk up to 12 ft. in girth in 
Siberia. Bark as in the European larch. Young shoots more 
or less hairy, occasionally without down. Buds rounded or 
conical, resinous, scales with ciliated margins. Buds of short 
shoots surrounded by a dense ring of hairs. Leaves 1-2 in. or 
more in length, slender, sharp-pointed, deeply keeled on the 
under-surface. Flowers very like those of L. decidua. Cones 
with fewer scales than in L. decidua ; scales four-sided, as long 
as broad, outer surface finely striate, hairy, bracts hidden by 
the scales. Seed and wing up to \ in. long. 

The species is very similar to L. decidua, differing chiefly 
in its more slender leaves, which appear about ten days earlier 
in spring, and differently shaped cone-scales. It may, how¬ 
ever, be a geographical form of the European tree. 

It is found wild in N.E. Russia and W. Siberia, where it has 

a very wide distribution. The Duke of Atholl introduced it to 
Britain in 1806. 

Wood very similar to slow-grown European larch, and 
useful for the same purposes. Siberian larch timber is said to 
have been used for piles in Dover Harbour Works. 

Although efforts have been made to establish L. sibirica 
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under forest conditions in Britain, little progress has been made 
owing to the very early breaking of the leaf-buds and the 
crippling effect of spring frost on the young shoots. In its native 
country there is very little spring or autumn, a short, sunny 
summer and a long, cold winter. In England the loss of a 
proper resting-period in winter appears to enfeeble the tree. 
In Siberia it is said to occur as small groups mixed with other 
trees rather than as pure forest. 

Writing of the Russian larch in 1854, Simmonds 1 says: 
“ From the boiled inner bark, mixed with rye flour, and after¬ 
wards buried for a few hours in the snow; the hardy Siberian 
hunters prepare a sort of leaven with which they supply the 
place of common leaven when the latter is destroyed, as it 
frequently is, by intense cold. The bark is nearly as valuable 
as oak bark. From the inner bark the Russians manufacture 
fine white gloves, not inferior to those made of the most delicate 
chamois, while they are stronger, cooler, and more pleasant to 
wear in the summer/' 

LIBOCEDRUS Endlicher. 

Evergreen trees with an aromatic odour, belonging to the 
tribe Cupressince , allied to Thuja. Widely distributed in W.N. 
America, S. America, China, Formosa, New Guinea, New 
Zealand, and New Caledonia, about 9 species being known. 
Bark thin, shed in long strips. Branchlets flattened, divided 
into fine spray. Winter buds hidden by leaves, as in Thuja , 
Cupressus and Chamcecy paris. Leaves small and scale-like, 
those of the main branches larger and more distant than those 
on the lateral branchlets, closely pressed and overlapping. 
Juvenile leaves longer and more spreading than the mature 
leaves. Male and female flowers , usually on different branches 
of the same tree. Male flowers terminal, oblong with 6-20 
stamens. Female flowers oblong, with 4 or 6 bracts with severa 
pairs of persistent triangular scales at the base. Cones erect or 
pendulous, pointed; scales 4-6, oblong, woody, the upper pair 
or middle scales bearing 1 or 2 seeds each. Seeds with 2 wings, 
one broad and oblique, the other narrow or rudimentary. 

Libocedrus chiefly differs from Thuja in its fewer cone- 
scales and unequally winged seeds. The name is taken from 
the Greek libas , drop or tear, and cedrus, from its resinous 

character. 

1 Commercial Products of the Vegetable Kingdom , p. 37 ^- 
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Wood reddish-brown or brown, with small but fairly 
numerous resin cells, fragrant with a spicy odour, durable, 
easily worked, finishes with a good surface. Suitable for build- 

purposes where great strength is unnecessary, the indoor finish 
of houses, and other work. 

These trees are unsuitable for forestry work in this country, 
though two species are often grown in gardens. 


I. 


II. 


B. 


Key to Libocedrus. 

Ultimate branchlets on mature trees tetragonal, bearing leaves all alike 
and uniform in size. 

Leaves spreading. . L. tetrugona. 

Leaves dose ly pressed.L. Bidwillii. 

Ultimate branchlets of mature trees flattened and spreading. 

A. Median and lateral leaves equal in length. 

Leaves green on both surfaces. L. decunens. 

Leaves glaucous on the under-surface, with white stomatic bands. 

L. macrolepis. 

Median and lateral leaves equal in length on mature trees; 
lateral leaves much longer than median leaves on young plants! 
Branchlets articulate. ■ .... L. arfcikqnsis. 

L. Lateral leaves slightly longer than the median leaves. 

L. papnana. 

Lateral leaves much longer than the median leaves. 
Median leaves minute, rounded at the apex, with a 
conspicuous gland. 

Median leaves ovate, acute, mucronate, 
dular. 

Median leaves with a short triangular r _ w> 

leaves recurved and blunt at the apex,* ’margins 
strongly recurved. L. austro-caledonica 


D. 


L. chile)isis. 
scarcely glan- 
L. plumosa. 
point; lateral 


Libocedrus arfakensis Gibbs. 1 

A tree 90-115 ft. high with a shapely bole and more or less 
conical head of branches in sheltered forests in New Guinea. 
Bark red and scaly. Branchlets articulate. Leaves of juvenile 
plants light green up to \ in. long, widening from the base up¬ 
wards, attaining a width of about f in. below the long, slender, 
spreading, apical point; the lateral pair larger than and almost 
overlapping the facial pair; leaves of mature plants dark green, 
shorter, narrow at the base, broad towards the apex which 
terminates in a short, blunt, non-spreading point. In some 
cases mature leaves, particularly on fruiting shoots, are small 
and scale-like. The narrow base and wide apex of the lateral 
leaves give the shoot its curious jointed character. The male 
flowers are about f in. long from the points of short shoots. 

1 Phytogeo. and FI. of Arfak Mountains. 84-87 (1917). 
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Female flowers appear on different branches of the same plant, 
and the cones are composed of 4 small pointed scales. 

Native of the Arfak Mountains of New Guinea at elevations 
of 5,500-8,000 ft. 

Libocedrus austro-caledonica Brongniart and Grisebach. 

A small symmetrical tree, never more than 20 ft. high, of 
narrow pyramidal outline, the branchlets Selaginella-like in 
appearance. Leaves arranged as in L. plumosa, but larger, the 
lateral pairs much larger than the median pairs, thick in tex¬ 
ture, closely pressed and overlapping, the apex blunt and 
recurved, margins strongly recurved; median leaves ending in 
a short, triangular blunt point. Cones not seen. 

Native of New Caledonia. Not in cultivation. 

R. H. Compton, Journ. Linn. Soc. Bot. xlv, 434 (1922). 

Libocedrus Bidwillii J. D. Hooker. 

Pahautea. 

Cedar. 

A tree usually below 70 ft. high, resembling L. plumosa , 
from which it differs chiefly in its smaller size, smaller leaves 
and cones, and in the four-sided character of the ultimate 
branchlets. Cones usually J in. long; scales 4, each with a 
curved spine on the back. 

Found on the Ruahine Mountains of the North Island of 
New Zealand and in the Middle Island from the Nelson Moun¬ 
tains at 6,000 ft. elevation to Otago, where at Dunedin it 
descends to 2,000 ft. and at Haast's Pass to 1,000 ft. It is 
hardier than L. plumosa , but is reduced to a bush at the colder 

elevations or in wet, boggy ground. 

Wood soft, brittle, durable, less generally useful than that 
of L. plumosa , but suitable for many kinds of carpentry. 

This species is not known to be in cultivation in Britain. 

Libocedrus chilensis (D. Don) Hndlicher. (Fig. 67*) 

Chilean Cedar. 

Thuja andina Poeppig and Endlicher; T. chilensis Don. 

A small tree up to 50 ft. high in Chile, Trunk short, with a 
narrow head of branches. Byanchlets slender, compac , 
ultimate divisions closely arranged. Leaves in 4 ranks, sea e- 
like, closely overlapping, the under-surface marked wi 
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broad band of stomata; lateral pairs larger than, and almost 
covering the median leaves, which are rounded at the apex 
with a conspicuous gland. Cones solitary, terminating short 
branchlets; scales 4, the lower pair small and re flexed, the other 
P a ir i~2 i n - long, woody, with a minute boss near the apex. 
Seeds small with narrow wings, 1-2 to each fertile scale. 

Allied to L. plnmosa, from which it differs chiefly in its more 
plumose habit, finer spray, and by the absence of a spiny 
process on the back of each cone-scale. 

Native of the lower slopes of the Andes of S. Chile to Valdi¬ 
via, rising to an altitude of 3,500-4,500 ft. in the valley of the 
Rio Limay below Nahuel-Haupi, where trees 50-60 ft. high 
were found by Elwes. Seeds were originally sent to Messrs. 
Low, of Clapton, in 1847. 

The fragrant and durable wood is used for general 

carpentry. 

The Chilean cedar is fairly hardy and succeeds in many 
parts of the British Isles, the best results being obtained by 
planting it in deep, moist, but well-drained soil, either of a light 
loamy or peaty nature, in the warmer parts of the country 
where the atmospheric conditions are moist. Cuttings can be 
rooted by inserting them in sandy soil in a cold or slightly 
warmed frame in summer. It has grown well in the National 
Pinetum at Bedgebury, where some trees are green, others 
glaucous in colour. The green-leaved form has been called var 
viridis (Hort.) Gordon. 

Libocedrus decurrens Torrey. (Fig. 67.) 

Incense Cedar. 

Heyderia decurrens K. Koch; Libocedrus Craigiana Low ex Gordon; 
Thuja Craigiana A. Murray; T. gigantea Carriere [not Nuttall]. 

Bastard Cedar; Californian Post Cedar; Cedar; Juniper; Red Cedar; 
White Cedar. 

A tree 100-150 ft. high, and up to 18 ft. in girth in North 
America, with a straight trunk tapering from a broad base. 
Bark f-i in. thick, cinnamon-red, deeply furrowed. Habit 
broadly pyramidal or with spreading branches on native trees, 
but in cultivated trees the branches are usually short and the 
outline columnar. Branchlets flattened, divided into small 
sprays. Leaves dark green, in fours, equal in size, pressed 
close to the branchlet except for the short, pointed tip, which 
is free; those of ultimate branchlets about \ in. long, those on 
the main shoots about £ in. long, the lateral pair boat-shaped 



Fig. 67 .—LIBOCEDRUS CH1LENS1S and L. DECURRENS. 

Ltbocedrus chilensis. — a , spray; b , branchlets. L. decurrens. — c> spray with two expanded 

cones! d , branchlets; e, cones; /, cone-scale with seed; g , seeds. 
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and overlapping the facial pair. Cones solitary, cylindrical, 
pendulous, J in. long, -f in. wide, reddish-brown or yellowish- 
brown when ripe; scales 6, the lowest pair short, barely J in. 
long, triangular, rellexed, the middle pair oblong-lanceolate, 
fleshy when young, the length and width of the cone, with a 
minute reflexed point near the apex, concave on the inner side 
at the base with depressions for the seeds; the upper pair erect, 
united into a thick woody partition which is crowded by 3 
minute processes. Seeds 1-2 to each scale, each with an oblique 
wing about f in. long, and a rudimentary second wing. 


Var. aureo-variegata Beissner. 

Patches of golden leaves occur at irreguiar intervals about 
the branches. It is not very effective. 

Var. compacta Beissner. 

Differs from the type in its dwarf and more compact habit. 


Var. glauca Beissner. 

Leaves with a glaucous hue. 

Var. nana Hort. 

Very dwarf and compact, suitable for the rock garden. 


L. decnrrens may usually be distinguished in cultivation by 
its stiff, columnar habit and dark green foliage. It is sometimes 
confused with Thuja plicata, but can be recognized by the 
less pungent odour of the bruised leaves and by the larger, 
cylindrical cones. 

The incense cedar is found from Oregon along the western 
slopes of the Cascade and Sierra Nevada ranges to Mount San 
Pedro Martin in Lower California, mostly at altitudes of 3,000- 
8,500 ft. It was introduced to England in 1853. 

Wood light, soft, fragrant, close-grained, durable in con¬ 
tact with the ground, light reddish-brown in colour with 
yellowish sapwood. The timber is used for general carpentry, 
indoor finish of houses, fencing, telegraph poles, furniture, 
laths, and shingles. As boxwood it should not be used for 
articles that absorb odour. 

L. decnrrens has no value as a forest tree in Britain, but its 
characteristic columnar outline and dark green foliage make it 
of considerable decorative value in gardens. It is perfectly 
hardy, even on moist, heavy soils where Thuja plicata is some¬ 
times injured by frost. The best trees are found in deep, moist, 
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but well-drained loamy soil where the climatic conditions are 
moist and free from impurities. It may be propagated by seeds 
and cuttings, the former being the better method. 

Clinton-Baker, lllust. Conif. ii, 66 (1909). 


Libocedrus formosana Florin. 

In this species the sterile branchlets are more slender than in 
L. macrolepis and it has often shorter leaves, about in. long. 
The fertile branchlets are shorter than those of L . macrolepis 
with leaves similar to those found on the sterile branchlets. The 
flower cones are also smaller, the male inflorescence being 
about i in. long with 16-18 stamens, each with 2-3 pollen sacs. 
The cones are up to f in. long and the seeds are about \ in. long. 

It is a native of Central and W. Formosa up to about 1,300 
ft. altitude. 


Libocedrus macrolepis (Kurz) Bentham and Hooker, f. 


Calocedrus macrolepis Kurz 


A tree up to 100 ft. high, with a broadly pyramidal head. 
Bark whitish, scaly. Leaves resembling those of L . decurrens, 
but larger and thinner in texture; those on the main shoots up 
to \ in. long, ending in a small spine, those of lateral shoots 
J in. long, about £ in. wide, glaucous beneath, widening from 
base to apex (giving the shoot a jointed appearance), 
terminated by sharp teeth. Cones elliptical, £—£ in. long, 
on short four-sided, slender shoots up to ij in. long; scales 6, 
resembling those of L. decurrens. Seeds usually 1 to each fertile 
scale. 

Distinguished from L. decurrens by its wider branchlets 
and larger leaves which are glaucous beneath. 

Native of the forests of S. Yunnan, China, occurring spar¬ 


ingly in ravines near watercourses at elevations of 4,ooo-5> 000 
ft. It is also found wild in Formosa. Introduced by Mr. E. H. 

Wilson, for Messrs. Veitch in 1900. 

The wood is of better quality than that of most of the other 
species, and is said to be useful for many purposes in China and 
Formosa. The wood of buried trees is dug up, and is in demand 

for coffins. # 

L. macrolepis is scarcely hardy in Britain, but it may be 
planted with success in the warmer south and south-west coun¬ 
ties of England. This and L. formosana are very closely allied. 
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Libocedrus papuana F. v. Mueller. 

A little known species represented by a small specimen in 

the Kew Herbarium. It apparently belongs to the same group 

as L. macrolepis, the leaves being very similar in size, but less 
glaucous. 

Native of Papua. 


Libocedrus plumosa (D. Don) Druce. 

Kawaka. 

Dacrydium plumosum D. Don; Libocedrus Doniana Endlicher Thuja 
Doniana Hooker. 


A tree 60-100 ft. high, and 6-12 ft. in girth in New Zealand. 
Bark fibrous, flaking off in stringy patches. Branchlets flat¬ 
tened. Leaves in 4 rows and of 2 kinds, those in the lateral 
rows are larger than the facial rows; young plants with lateral 
leaves about 1 in. long, the facial leaves about 3c in. long; on 
old branchlets they are more equal in size, appressed and over- 
lapping, the larger about in. long, the smaller about La in. 
long. Cones in. long; scales 4, each with a spiny process 
springing from the back just above the centre. Seeds small, 
one to each fertile scale. 


Allied to L. chilensis, but differing in its less plumose 
branching and in the spine-like process on the cone-scales. 

Native of the Northern Island of New Zealand, and also 
found in the forests of the Bay of Islands. 

Wood fine-grained, often beautifully marked, dark red in 
colour, durable, easily worked, and suitable for furniture, 
general building work, posts, shingles, and other purposes. It 
is, however, too scarce to be of much commercial value. 

Hardy in the warmest parts of England, such as S. W. Corn¬ 
wall, where it may be grown under similar conditions to 
C hamcecyparis Lawsoniana. 


Libocedrus tetragona Endlicher. 

Alerce. 

Libocedrus cupressoides Sargent; Pilgerodendron uviferum Florin’ 
Pinus cupressoides Molina; Thuja tetragona Hooker. Alerze. 

A tree sometimes 160 ft. high, but usually half that height, 
with a narrow, pyramidal habit and thin bark. Leaves of 
uniform size, in 4 ranks, giving the shoot a quadrangular out- 
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line; about T V in. long, closely pressed at the base, free at the 
tips. Cones in. long, borne on short shoots; scales 4, 
brown, lance-shaped, the lower pair very small, downy on the 
margins, each with a stiff curved spine on the back. Seeds 
small, usually 1 to each fertile scale, distinctly two-winged, 
the larger one broad and twice as long as the seed, the other 
short and narrow. 

L. tetragona resembles Fitzroya cupressoides in foliage, but 
in the former the leaves taper to the apex, while in the latter they 
are widest above. The cones are quite distinct. 

Florin separated it from other species of Libocedrus and 
made it a distinct genus, Pilgerodendron , finding his chief 
points of difference in the uniform size and distinct tetragonal 
arrangement of the leaves and the more numerous pollen sacs 
of the male flowers, but I am not making the alteration in 
this work. 

Native of the western slopes of the Chilean Andes from 
latitude 35 0 southwards on the west end of Lake Nahuel-Huapi 
at 2,000-3,000 ft. altitude; also common in Patagonia and 
Tierra del Fuego. It was introduced by William Lobb in 1849, 
and a specimen of wood collected by him in Patagonia, pre¬ 
served in the Kew Museum, is marked, “ used by the Cehilota 
for fencing, being the most durable wood in the country, tree 
30-40 ft. high, seldom 1 ft. in diameter Another section 
collected by Richard Pearce is said to be part of a railway 
sleeper. In the Andes the tree delights in cold, moist, elevated 
positions. Elwes and Henry record a tree 15 ft. high in 1906, at 
Kilmacurragh, Co. Wicklow; it was recorded for the Conifer 
Conference in 1931 as being 22 ft. high, 2 ft. 2 in. in girth at 5 ft. 
above the ground, with a branch spread of 8£ ft. 

Svensk. Bot. Tedski, xxiv, 117-131 (1920). 

PICEA A. Dietrich. 

Spruces. 

Spruce Firs. 

Evergreen trees of large or medium size belonging to the 
tribe Abietinece t and widely distributed in the temperate 
regions of the northern hemisphere, occurring in Europe, Asia 
Minor, the Caucasus, Siberia, China, Japan, the Himalaya, 
and N. America. 

They are of pyramidal outline with tall, gradually tapering 
trunks which are sometimes prominently buttressed at the base. 
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Roots shallow, with long, slender, tough rootlets. Bark usually 
thin and scaly, sometimes furrowed near the base in old trees. 
Branches whorled, usually small. Branchlets slender, the sur- 
face roughened by prominent, persistent, peg-like projections 
left by the fallen leaves. Winter buds usually dry, not resinous. 
Leaves needle-like, angled or flattened, persisting for several 
years (but falling readily from cut or dried specimens), with 
1 or 2 resin ducts. Male and female flowers appearing in spring 
on different branches of the same tree in the leaf-axils of the 
previous year’s shoots. Male catkins ovoid or cylindrical, erect 
or drooping, yellow or crimson in colour, composed of numer¬ 
ous spirally arranged stamens. Female flowers arising from 
the ends of the shoots, violet or purple in colour when growing, 
with numerous pointed or rounded scales bearing two ovules 
at the base of each. Cones pendulous, ripening during the first 
autumn when they open and liberate the seeds, but remain on 
the tree for some time after the seeds have fallen; scales per¬ 
sistent, with crenate, entire or lobed margins; bracts minute. 
Seeds small, with a well-developed wing. Cotyledons 4-15. 

The spruces are distinguished from the firs by their woody, 
peg-like leaf bases, which persist on the shoot after the leaves 
have fallen, and by the pendulous cones which do not break 
up when ripe. 

Thirty-eight species have been described, no less than 18 of 
these being confined to Central and West China, but the number 
varies according to the outlook of different botanists. Some of 
the newer Chinese species are very difficult to separate. Most 
of them have been raised in English gardens from Wilson’s 
seeds under a variety of names, and several, so far as I can 
judge, appear to be identical. This may be partly due to the 
fact that the seeds have been mixed, but it is probable that 
when the trees in cultivation are more mature, and become 
better known, the newer species will be reduced in number. In 
the common spruce it is well known that individual trees often 
show considerable variation in habit, foliage, size of cones, and 

shape of cone-scales, and the same remarks apply to more than 
one Chinese species. 

Spruce wood is soft, resonant, odourless, long-fibred, fine- 
medium- or coarse-grained, white or rarely pinkish, slightly 
resinous, resin ducts few and scattered, visible with a lens 
heartwood and sapwood not well marked, knots often loose' 
works well, takes glue well, and finishes with a satiny surface' 
Distinguished from fir (Abies) by the presence of resin ducts 
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Applications numerous, including indoor joinery and car¬ 
pentry, aircraft construction, boxes, scaffold poles, pit props, 
sounding boards for violins and other musical instruments, the 
tops of kitchen and dairy tables, matchwood, match boxes, 
toys, carving, for paper and fabric pulp, and, when split into 
shavings, the manufacture of hats and baskets, fruit punnets, 
and for wood wool. Burgundy pitch is the purified resin from 
P. Abies , the common spruce, and Swiss turpentine is distilled 
from branchlets and leaves of the same tree. Spruce or spruce 
beer is a fermented liquor made from an extract of the twigs 
and leaves of P. Abies, mixed with treacle and other sugary 
substances. The pliable roots have been twisted into ropes and 
fishing lines. Common spruce is the most popular of all coni¬ 
fers for Christmas trees and many thousands are required every 
year for that purpose. 

Spruces succeed in wet, cold, and shallow soils, and are 
suitable for planting in places where pines do not thrive. They 
withstand a good deal of exposure and are fairly good wind¬ 
breaks. They bear shade well when young. When planted 
close together the smaller branches die and fall away naturally, 
the trees developing with long, slender, clean trunks, but when 
branches do not fall as they die they should be pruned off while 
the trees are small. Under forest conditions young trees should 
be planted 4-5 ft. apart according to species and ground con¬ 
ditions. If lower branches are to be pruned off as the trees 
advance in age, wider spacing can be allowed at planting time 
than is wise when no methodical pruning is contemplated. 
Isolated trees may retain their lower branches until late life and 
it is not unusual for branches in contact with the ground to form 
roots, produce leading shoots, and grow into large specimens. 

The various species are unlikely to succeed on hot, dry 
land or in the vicinity of smoky towns. Several species form 
handsome decorative trees, and they are employed for that pur¬ 
pose in parks and gardens. On low-lying land in exposed places 
the soft young shoots are liable to injury by spring frosts. The 
spruces are propagated by seeds which, in the case of the rarer 
species, should be sown in light soil in pots or boxes in a green¬ 
house or frame during late winter, but when large numbers of 
plants are required the seeds should be sown in well-prepared 
nursery beds during late March or April. Seedlings may stand 
two years in the seed bed if they are not crowded, and they mus 
then be lined out in nursery borders. Those raised in sma 
numbers indoors should be singled out as soon as they are large 
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enough to handle, and be planted in a nursery border as soon 
as danger of frost has passed. For forest work permanent 
planting should be carried out when the plants are 9-15 in. 
high; in gardens, specimens 3-4 ft. high can be used, 
providing they have been transplanted biennially while in 
the nursery. Well-grown, healthy trees should be selected as 
seed bearers. 

Spruces are liable to injury by aphides. Adelges ( Chernies) 
abietis Ratz, an aphis covered with a white, fluffy exudation, 
punctures the partly developed leaves and lays its eggs in them. 
Irritation is set up which causes the leaf-bases to swell, enclos¬ 
ing the eggs and later the larvae, and forming pineapple-like 
galls which have a disfiguring effect. The only known means 
of coping with this disease on a wide scale is to see that all plants 
are thoroughly clean when they leave the nursery. Decorative 
trees may be sprayed once every 8-10 days over a period of 6 
weeks, from the time the buds begin to burst in spring, with 
paraffin emulsion or a nicotine wash. A biological form, A. 
viridis, passes part of its life cycle on spruce and part on larch. 
Another pest is the green spruce aphis Neomyzaphis abietina 
Walker, a small green fly, which causes premature leaf-fall, 
and in the case of successive attacks, the death of large trees. 
Regular spraying with a reliable insecticide is the only known 
means of checking this pest. That can be done with small 
isolated trees but for large trees little is possible. All that can 
be done for forest trees is to make sure that young stock is kept 
clean in the nursery and that affected trees are cleaned before 
they are taken to their permanent places. It is desirable that a 
sharp look out should be kept for this insect in gardens. 
It is capable of spreading with great rapidity and once it 
has been allowed to become well established it is difficult to 
eradicate. 

Note. —Great confusion has arisen from the different senses 
in which the generic names of Picea and Abies have been used 
by different writers. Modern botanists include all the silver firs 
in the genus Abies and the spruces in Picea. In some nurseries 
and private gardens, however, the arrangement proposed by 
Loudon and Gordon, of including spruces under Abies and 
silver firs under Picea, is still followed, but such an interpreta¬ 
tion of the two genera should be discontinued. 

In the flat-leaved spruces, in which the stomatic surface is 
morphologically the upper one, the twisting of the leaves on 
their bases on the horizontal shoots, in order to direct their 

2 C 
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upper surfaces downwards, differs from the arrangement in 
Abies , Tsuga and Pseudotsuga , where the stomatic leaf surface 
is morphologically the under one. 

Key To Picea. 

Evergreen trees of pyramidal outline when young; branchlets 
roughened by the peg-like bases of fallen leaves; cones usually cylindrical, 
pendulous when mature, cone-scales indehiscent. The species are divided 
into three groups: Eupicea, Casicta, and Omorika. 

A. Eupicea. Leaves quadrangular in section, stomata, on all four 
surfaces. Cone scales thick. 

B. Leaves radially arranged, spreading all round the shoot. 
Young shoots glabrous. 

C. Branchlets pendulous, greyish. Young shoots grey. 
Winter buds fusiform, ^ in. long. Leaves pointing 
forwards, lax, dark green, about in. long. Cones 
4-7 in. iong. . ... P. Smithiana. 

CC. Branchlets not pendulous. Young shoots yellowish or 
reddish-brown. Winter buds ovoid, resinous, A in. 
long. Leaves spreading, in. long. Cones i }-2 in. 
long.. P. Maxim owiczii. 

BB. Leaves imperfectly pectinate beneath. Young shoots glab¬ 
rous but sometimes with scattered hairs. 

C. Leaves in. long, sharp pointed. Winter buds 

in. long. 

D. Young shoots yellowish or reddish-brown, 
usually glabrous but sometimes with scattered 
hairs. Winter buds conical, J- in. long. 
Leaves 4-4 in. long. Cones 3-5 in * lon g- 

P. asperata. 

(See also P. aurantiaca, P. Meyeri, and P- 
retroflexa, which vary in very small details 
from P. asperata.) 

DD. Young shoots glabrous, glaucous at first, 
brownish later. Winter buds ovoid, in * 

long, upper scales reflexed at tips. Leaves 
spreading, rigid, incurved, green or glaucous, 
spine-tipped, in. long. Cones cyhndric, 

narrowed at each end, 2-4 in. long, sea es 

flexible. P- P^ in S^ n ^- 

DDD. Young shoots stout, yellowish-brown, g‘ aD ' 
rous. Winter buds ovoid, reddish-brown, 
scales closely pressed. Leaves stout, rl £| * 
curved, very spiny, j-—J in. long. Cones ov01 
cylindric, 3-4 in. long, brown when 

CC. Winter buds ovoid, the terminals with hairy scales 
Leaves spreading, $-ii in. long. Cones 

BBB. Leaves imbricated on upper side of shoot, pectinate below 

C. Vigorous shoots often hairy, weak shoots g| aD ^° , n 
Leaves with stomatic bands broader on two sides man 

on the other two. n 

D. Young shoots often light or glaucous, 

later. Winter buds about A in. long, pre¬ 
arranged like those of P. Abies, stiff, 4 4 
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long. Cones ovoid-cylindric, sessile, 3-4 in. 
long. ..... P. bicolor. 
CC. Leaves with stomatic bands fairly equally distributed 
on all sides. 

D. Young shoots glaucous or pale brown, some¬ 
times finely downy. Winter buds ^ in. long. 
Leaves light or grey-green, incurved, { in. 
long, giving off a disagreeable odour when 
bruised. Cones i-2\ in. long. . P. glauca. 
DD. Young shoots grey or whitish, buff later. 
Winter buds ovoid, about j in. long. Leaves 
dense, slightly incurved, with no distinct 
smell when bruised. Cones about 2 in. long. 

P. Wilsonii. 

DDD. Young shoots yellow or greyish-green, glab¬ 
rous or minutely hairy. Winter buds ovoid, 
A in. long. Leaves bluish-green, in. long. 
Cones \-2\ in. long; scales fan-shaped, flexible. 

P. albertiana. 

CCC. Young shoots reddish-brown, glabrous or slightly 
hairy. 

D. Young shoots glabrous or with glandular 
hairs in the furrows. Winter buds conical, 
resinous. Leaves in. long, dark green or 
slightly glaucous, apex acute or obtuse. Cones 

2- 4 i in. long, brown. . . P. Koyamai. 

DD. Young shoots not glaucous, usually glabrous 

but sometimes slightly hairy. Winter buds 
conic, J- in. long. Leaves light or dark green, 
-J-i in. long ending in a blunt point. Cones 
4-6 in. long, brown. P. Abies. 

DDD. Leaves as in P. Abies, shoots hairy, cones 

3 - 4 in. long. P. obovata . 

CCCC. Shoots conspicuously hairy. 

D. Terminal bud surrounded at the base and 
almost hidden by long, awl-shaped leaves. 

E. Young shoots with short, often dense, 
glandular hairs. Winter buds small, 
ovoid. Leaves densely arranged, dull 
or glaucous green, acute, up to \ in. 
long. Cones i-i{ in. long, often in great 
profusion. P. mariana. 

EE. Shoots as in P. mariana, but very hairy. 
Winter buds ovoid-conic. Leaves grass 
green, slender, in. long, curved. 

Cones ovoid-cylindric, 1^-2 in. long. 

P. rubens . 

EEE. Young shoots reddish, hairy in the 
furrows, hairs short, non-glandular. 
Winter buds small, ovoid-conic, resin¬ 
ous. Leaves slender, |-i^. in long. 
Cones cylindric, about 2\ in. long. 

P. Glehnii. 

DD. Young shoots glabrous. Winter buds ovoid 
conic. Leaves as in P. Glehnii. Cones oblong- 
cylindric, 2 in. long. . p. morrisonicola 
DDD. Terminal buds with basal scales acute or with 
short, subulate tips. 
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E. Young shoots, greyish-brown covered 
with dense, non-glandular hairs. Winter 
buds small, conic. Leaves deep shining 
green, in. long, obtuse. Cones 

narrowly cylindric, 3-4 in. long; scales 
rounded, entire. . . P. orientalis. 

AA. Casicta. Leaves unequally quadrangular, flattened, with wide 
upper and lower surfaces bearing stomata; the side faces compressed 
and narrow without stomata. Cone scales thin and flexible. 


AAA. 


B. Young shoots glabrous. 

C. Leaves pectinate on the lower side of the branchlet 
exposing the shoot. 

D. Young shoots light brown or buff. Winter 
buds ovoid. Leaves rigid, in. long, rather 
glaucous, sharp pointed. Cones oblong- 
cylindric, 2-4 in. long, bright brown; scales 
thin with toothed margins. . P. sitchensis. 

DD. Young shoots pale buff. Winter buds broadly 
conic, resinous. Leaves crowded and over¬ 
lapping on the upper side of the shoot, j—in. 
long, dark green above, silvery beneath, sharp 
pointed. Cones 2-3 in. long; scales narrow, 
oblong, margins toothed. . P. jezoensis. 
DDD. Young shoots stout, glaucous at first. Winter 
buds ovoid or broadly conic, -J—j- in. long. 
Leaves green or glaucous, spreading almost 
round the shoot, $—1£ in. long, stout, curved, 
apex spiny. Cones 2-4 in. long; scales thin, 
flexible, apex toothed. . . P. pungens. 

CC. Young shoots with varying degrees of pubescence. 

D. Young shoots yellowish with minute glan¬ 
dular hairs. Winter buds conic, £ in. long, 
scales rounded. Leaves arranged as in P- 
Abies, grey-green or blue-green, soft and 
flexible, f-i in. long, with a disagreeable 
odour when bruised, apex sharp pointed. 
Cones ovoid-cylindric i-J—3 in. long; scales 
thin, margins toothed. . P. Etigelmannt. 

DD. Young shoots reddish-brown to grey, sparsely 
or densely hairy. Winter buds ovoid or coniw 
resinous. Leaves pointing forwards and over¬ 
lapping above, spreading in two ranks belou^ 
\-i in. long, green or glaucous-green, apex 
acute. Cones cylindric-oblong, 2-3j- m. long, 

scales thin, broad, margin undulated. 

P. likiangensts. 


Dmorika. Leaves flattened, stomata usually on the upper surfac , 
ower side green. Cone scales stiff, broad, usually entire at the apex. 

B. Young shoots hairy. , liaht 

C. Branchlets slightly pendulous. Young shoots g 

brown. Winter buds ovoid-conic up to i in * 
Leaves horizontally arranged, in. l° n S\ 0 

surface dark glossy green, ventral surface witn 
white lines of stomata. Cones ovoid-conic, i*-* 
long, bluish-black during growth, brown 

DD. Branchlets very pendulous. Young shoots with 
greyish hairs. Winter buds dome-shaped i m. 
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long. Leaves flattened, spreading all round 
the shoot, dorsal surface dark green, ventral 
surface with white bands of stomata, apex 
blunt. Cones cylindric-oblong, 2^-5 in. long; 
scales broadly ovate. P. Breweriuna. 

CC. Young shoots usually glabrous, sometimes hairy. 
Winter buds ovoid, 1 in. long. Leaves crowded, 
{-} in. long, closely overlapping, dorsal side green 
to yellowish-green, ventral divided into two ranks, 
with white stomatic bands. Cones cylindric-oblong, 
2 l~ 3 i * n - scales rounded. . P. brachytyla. 

CCC. Branches pendulous. Young shoots glabrous, yellow¬ 
ish. Winter buds ovoid, ^ in. long, slightly resinous. 
Leaves irregularly arranged round the shoot, in. 
long, sharp pointed. Cones cylindric, 2-3! in. long; 
scales green with purple margins at first, brown 
later. ...... P. spinulosa. 


Picea Abies (Linrraeus) Karst. (Fig. 68.) 

Common Spruce. 


Pict-a excelsa Link; P. vulgaris Link; Abies excelsa De Candolle; A. Picea 
Miller; A. rubra Bauhin; Pinus Abies Linnaeus; P. excelsa Lambert [not 
Wallich], European Spruce; Norway Spruce; Spruce Fir; Violin Wood; 
White Deal (in part); White Fir; White Pine. 


A tall tree attaining in Central Europe a height of 200 ft. 
and a girth of 15-20 ft. In Britain it often becomes 120 ft. high, 
with a girth of 10-12 ft. Bark thin on young stems, on old trees 
thick with small, thin surface scales. Branches short. Young 
shoots reddish-brown or orange-red, glabrous or with minute 
scattered hairs. Buds conic, acute, about £ in. long, with 
reddish-brown scales. Leaves persistent for several years, 
those on the upper side of the shoot more or less overlapping 
and pointing forwards, those on the lower side spreading right 
and left, and exposing the shoot; rhombic in section, ^-1 in. 
long, stiff, straight or curved, ending in a blunt, horny point; 
light or dark green with two or three stomatic lines on each side. 
Cones pendulous, cylindrical, variable in size, about 4-6 in. 
long, turning brown when ripe in autumn, opening and releasing 
the seeds the following spring, and falling during the subsequent 
summer or autumn; scales thin and flexible, variable but often 
rhomboidal in shape, 1-1J in. long, J in. wide, truncate and 
toothed at the apex; bract about J in. long, lanceolate, toothed 
at the tip. Seed l in. long, wing § in. long. 

Many varieties of the common spruce have been described. 1 


1 Beissner (Handbuch der Nadelholzkunde, ed. 2, 1909) describes 70 
varieties and forms of this variable tree. See also Hornibrook, Dwarf and 
Slow-growing Conifers. 
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Of them there are many dwarf bushes, all of which are excellent 
for the rock garden, but they should not be planted in very 
rich soil, as some of them are inclined to revert into more 
vigorous types when they have an unrestricted root run in rich 
soil. 



Fig. 68. — P1CEA ABIES. 

a, spray from above; b, from side; c, winter buds; d, under-surface of shoo, and 

e, section of leaf; j, seed. 

Var. acuminata (Beck) Dallimore and Jackson. 

Cone-scales suddenly narrowed into a long, recurve , 
undulate point. Found in the Jura, the Alps, E. Prussia ana 

5. Sweden. 
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Var argenteo-spica (Beissner) Rehder, f. 

Young shoots creamy-white. 

Var. aurea (Carriere) Dallimore and Jackson. 

Leaves yellowish-white, shining. 

Var. Barryi (Beissner) Nash. 

A conical bush with stout branches and rather widely- 
spaced branchlets. 

Var. chlorocarpa. (Purkyne) Th. Fries. 

Cones green before ripening. 

Var. Clanbrasiliarfa (Loudon) Th. Fries. 

A dwarf, compact, globose bush, usually not more than 5-6 
ft. high. Buds conspicuously red in colour. Leaves only 
in. long. Said to have been first found near Belfast at the end 
of the eighteenth century and introduced into England by Lord 
Clanbrasil. Common in cultivation, but apparently never 
bears cones. 

Var. columnaris (Jacques) Rehder, f. 

Of narrowly columnar habit. Branches short, horizontal, 
clothed with dense, short branchlets and short foliage. Long 
known in cultivation and found wild in several Swiss localities. 

Var. compacta (Kirchner) Nash. 

This dwarf variety forms a dense, rounded bush with 
slender branchlets and sharp-pointed leaves. 

Var. dumosa L. H. Bailey. 

A cushion-like bush made up of short, dense branchlets. 
Leaves bright green. 

Var. eremita (Carriere) Dallimore and Jackson. 

Habit slender, pyramidal; branches usually pointing up¬ 
wards at an acute angle with the stem. Shoots short, stout; 
buds large; leaves thick, sharp-pointed. Vars. Dicksoni and 
gigantea are very similar. 

Var. erythrocarpa (Purkyne) Rehder, f. 

Cones dark violet before ripening. 
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Var. europaea Hort. 

Cone-scales gradually narrowed to a truncate, emarginate 
or toothed apex. This constitutes the typical form which is 
widely spread in Central Europe. 

Var. finedonensis (Gordon) Nash. 

Leaves pale yellow, changing to bronze. 

Var. globosa Berg. 

Branches many, close, dividing into numerous branchlets, 
forming a globose or conical bush. Var. globosa nana is very 
similar. Both are suitable for the rock garden. 

Var. Gregoryana (Gordon) Nash. 

A dwarf variety with a dense branch system clothed with 
short, stiff, sharp-pointed leaves, which are radially arranged. 

Var. Maxwellii (R. Smith) Nash. 

A low-growing bush with a flattened head of short branch- 
lets clothed with bright green leaves. 

Var. monstrosa (Loudon) Rehder. 

Snake-branch Spruce. 

This monstrosity consists of a single stout stem surrounded 
with thick, rigid leaves. It is sometimes confused with the 
sparingly-branched variety virgata but is quite different in 

habit. 

Var. mutabilis (Carriere). Dallimore and Jackson. 

Young shoots creamy-yellow, changing to green by the end 
of the summer. 

Var. nana (Carriere) Schroeter. 

A dwarf, compact, cushion-like plant often less than 12 in. 
high. 

Var. pendula (Jacques and Herincq) Nash. 

A curious form with weeping branches hanging closely 
against the stem and sometimes trailing on the ground. ar> 
inverta is of similar habit with denser branchlets. 

Var. pumila (R. Smith) Voss, f. 

Forma pumila glauca Voss. 

A dwarf bush with glaucous leaves. 
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Var. pygmaea (Loudon) Rehder. 

Very dwarf and compact, often only 6-12 in. high. 

Var. pyramidata (Carriere) Rehder, f. 

Almost fastigiate in habit, the branches ascending at a 
sharp angle with the trunk. Found in Central Europe and 
sometimes seen in cultivation. 

Var. Remontii (R. Smith) Rehder, f. 

A broadly pyramidal tree with short, dense, yellowish 
branchlets clothed with bright green leaves. 

Var. repens (Simon-Louis) Rehder. 

Very dwarf with widely-spreading, almost prostrate 
branches. 

Var. strigosa (Christ) Dallimore and Jackson. 

Resembling a larch in habit, with numerous, slender, hori¬ 
zontal branches. Found in Switzerland. 

Var. tabulaeformis (Carriere) Th. Fries. 

A prostrate plant with slender branchlets spreading hori¬ 
zontally over the ground. It is said to have originated from a 
cutting taken from a witch’s broom found on a typical tree. 

Var. virgata (Jacques) Th. Fries. 

Snake-branch Spruce. 

Although this variety shares with var. monstrosa the com¬ 
mon name of Snake-branch Spruce, they are very different 
trees. In virgata there is a normal trunk producing many fewer 
branches than a normal tree. The branches are elongate 
straight or curved with sparely produced, pendent branchlets. 
The leaves surround the shoot. It has been recorded from 
Norway, Sweden, Bohemia, etc. It is growing under forest con¬ 
ditions at Hornbergia in Sweden. A limited area is composed 
almost entirely of it. The trees vary a good deal in habit but 
many have the long, gaunt branches peculiar to the variety. 
Seedlings produced from them are very variable in habit. Vars. 
Cranstoni and denudata appear to be slight variants from 
virgata. 

The common spruce may generally be known amongst 
other square-leaved spruces by the reddish-brown colour of its 
shoots, which are often without hairs, and by the bluntly 
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pointed leaves. The student, however, must be prepared to 
find trees with hairy shoots. 

P. Abies is a native of Europe, where it has a ver}' wide 
distribution, ranging from the Pyrenees, Alps, and Balkans, 
northwards to S. Germany and E. Prussia, to Scandinavia and 
eastwards through the Carpathians and Poland to W. Russia. 
It is common in Switzerland, reaching an altitude of 6,000 ft. 
It is known to have been in cultivation in Britain since 1548, 
and is one of the commonest and hardiest conifers. 

Wood light in weight, soft, straight-grained, long-fibred, 
elastic, cream-coloured or white, easily worked when free from 
knots, finishing with a satiny surface; knots black or dark 
brown, very hard, frequently loose and troublesome under the 
plane. The proper pruning of young trees would remove the 
knot difficulty from the timber. 

It is used extensively for general joinery and carpentry, 
indoor finish of houses, the cheaper kinds of furniture, boxes, 
scaffold poles, pit-props, wood paving when creosoted, 
sounding-boards for violins and other musical instruments, 
toys, carving, matches, wood chip for hats, fruit baskets, 
match-boxes, etc., and for paper pulp. Its adaptability for 
washing and scrubbing, and its clean appearance, make it 
a popular wood for the tops of dairy and kitchen tables and 
dressers. A considerable quantity of wood is produced in 
Britain, and there are large imports from Norway and Russia. 

Burgundy pitch is the purified resin extracted from this 
tree. Longitudinal incisions about in. wide and deep are 
made in the trunks, and the exuding resin is collected, melted, 
and purified. It is used in medicine for plasters and enters into 
the composition of a varnish. Burgundy pitch is prepared in 
Norway, Finland, Germany, Austria, and Switzerland. 

Spruce beer , referred to in the generic description, is partly 
made from an essence prepared from the young shoots and 
leaves of the tree. The following recipe for spruce beer is taken 
from Spons' Encyclopedia of the Industrial Arts, ii, 4 2 4 * 

“ Essence of spruce \ pint, pimento and ginger (bruised) of 
each 5 oz., hops ^ lb., water 3 gallons. Boil the whole for 10 
minutes, then add 12 lb. of moist sugar, and 11 gallons of warm 
water; mix well, and when luke-warm add one pint of yeast. 
After 24 hours fermentation, place in bottles/' Spruce beer is 
diuretic and antiscorbutic; it is an agreeable drink in summer, 
and was at one time considered to be particularly useful during 
long sea voyages. 





Photo, by O. Atki»*eT> 

(LEFT) AND OF Pi HUS 


PLATE XXIV. 


Cones of Pi tins Lambertiana 
Ayacahuite (right). 









PICEA 


395 

The common spruce is the conifer chiefly used for Christmas 
trees, and there is a large trade in young trees. Overgrown 
nursery stock may often be disposed of in this way but large 
numbers are grown for the purpose. 

P. Abies is extensively planted under forest conditions in 
this country, but it should only be used on thin or wet soils 
where more valuable species fail. The best results are usually 
obtained from rather dense pure plantations. The tree stands 
considerable shade, and unless planted closely retains its lower 
branches for many years. Planting may be carried out at dis¬ 
tances of 4-4^- ft. apart each way, and thinning must be 
practised with great care until the trunks have been cleaned to 
a considerable height. After additional head-room has been 
given suppressed trees quickly recover. On low-lying wet land 
young trees are liable to injury from spring frosts. As an 
ornamental tree it is less picturesque than the Scots pine. Its 
principal value in Britain is for silvicultural purposes, but good 
timber can only be obtained by very careful management. On 
some soils heart rot occurs in the wood after the trees have 
reached the age of 60-70 years. 

The numerous dwarf forms are useful for the rock-garden, 
but some of the taller varieties are simply monstrosities. In 
1913 the forest garden at Adlisberg, Switzerland, contained a 
very interesting group of abnormal seedlings of the common 
spruce. At the time the plants were 13 years old and all had 
originated from the seed of one tree, which had a normal leader 
but a curious bunchy branch system. The seedlings were of 
three types. About 16 per cent were of normal habit with 
single trunks; about 31 per cent had developed several trunks 
from the base; whilst 53 per cent had formed dense, round, 
cushion-like plants of heights varying from a few inches to a 
few feet. There were minor variations which made it possible 
to select forms which would probably represent almost all the 
named garden varieties. 

In the Are Mountains, on the Swedish-Norwegian frontier, 
the common spruce rarely ripens seed and regeneration is 
almost entirely by naturally layered branches. The layers grow 
into full-sized trees. Felling in this area is by very careful 
selection as it is very essential that no considerable gaps should 
be made amongst the trees for the protection of the mountain 
sides. 

The dwarf varieties can be increased by cuttings of short 
shoots dibbled into sandy soil in a cold frame or under a hand- 
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light in July or August, whilst the larger ones are usually 
grafted on stocks of the type, indoors in February or March. 

The common spruce and its varieties are very liable to injury 
by Adelges ( Chernies) abietis, and both young and old trees 
are often disfigured by its cone-like galls. 

Elwes and Henry, loc. cit. vi, 1337 (1912). 


Picea albertiana Stewardson-Brown. 1 (Fig. 69.) 

Picea glauca var. albertiana (S. Brown) Sargent. 

A tree 160 ft. high in W.N. America. Bark fissured, at the 
base of old trunks thin and greyish, white higher up where it 
scales off in squarish plates. Young shoots light yellow or 
greyish, becoming darker with age; glabrous or with minute 
hairs on the pegs from which the leaves arise. Buds about | in. 
long, ovoid, slightly resinous, with rounded scales, the terminal 
bud with long-pointed scales at its base. Leaves bluish-green, 
spreading more or less round the shoot, but more crowded on the 
upper side, £-1 in. long, curved, shortly pointed, quadrangular 
in section, with 3-5 lines of stomata on each side. Cones cylin¬ 
drical, i-2^ in. long, about 1 in. wide when the scales are open, 
shining brown at maturity, with thin flexible fan-shaped scales 
which are flatter than those of P . glauca , the upper margin 
entire, undulate or faintly toothed. Seed £ in. long with a wing 
\ in. long. 

Var. conica Bean. 

Picea glauca var. conica Rehder. 

A dense bush of narrow, conical habit, with slender, closely 
packed shoots which are yellowish-grey at first and slightly 
hairy. Leaves slender, more or less curved, up to about \ in. 

long, tapering into a spiny point. , 

A most distinct and interesting pigmy conifer, first collecte 
near Laggan, Alberta, in 1904, by J. G. Jack, and it was 

received at Kew in 1909. 


P. albertiana is a somewhat critical species allied to P. 
glauca, of which it may be the western form. It is distinguis e 
by its resinous buds, occasionally hairy shoots, and dineren 
leaf arrangement. The specific name is taken from the province 

of Alberta. 

As a wild tree it extends from Wyoming and W. Mon a 

1 Torreya, vii, 126 (1907). 


I 
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to Alberta and British Columbia, and in the Rocky Mountains 
is found at elevations ranging from 3,000 to 5,000 ft. It attains 
larger dimensions than any other N. American spruce except 
P. sitchensis, and occasionally forms extensive forests. 



Fig. 69.— PICEA ALBERTIANA. 

a, spray in profile; b, winter bud; c, portion of shoot and two leaves; d, section of leaf. 


It was introduced in 1906 by Elwes, who obtained seeds 
from Ottawa, and distributed small plants to various gardens 
in Great Britain. 

The timber does not appear to be separated from other 
species for commercial purposes. 

The type forms a decorative tree in Britain, whilst the 
variety conica is suitable for the rockery. 

Elwes and Henry, loc. cit. vi, 1385 (1912). 

Var. conica. Gardeners’ Chronicle, May 7th and 28th, 1921. 
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Picea asperata Masters. (Fig. 70.) 

A tree up to 100 ft. high or more in Western China, resem¬ 
bling the common spruce in habit. Bark greyish-chestnut and 
rough, peeling off in thin, irregularly shaped flakes. Young 
shoots pale shining yellowish-brown, deeply grooved, changing 
to grey as they become older, mostly glabrous in cultivated 
plants, but occasionally hairy. Winter buds conical, £ in. 
long, often swollen at the base, the upper scales sometimes 
recurved at the apex. Leaves spreading all round the shoot, 
quadrangular, stiff and prickly, in. long. Cones 3-5 in. 
long, fawn grey when ripe, becoming chestnut brown with age. 
Scales variable in shape, rounded, truncate or rhombic at the 
summit. Introduced in 1910. 

P. asperata is the Chinese counterpart of the European 
spruce, P. Abies (excelsa ). It is found over a wide area in W. 
China, and though in a large measure its botanical characters 
are fairly constant, forms differing from the type in certain 
details have been noted. Some of these have been given 
separate varietal names, and others have been isolated as 
closely allied species. The differences between them, however, 
do not appear to be greater than are found amongst regional 
forms of European spruce or Scots pine, and it would have 
been more convenient if these Chinese variants could have been 
treated as regional forms of P. asperata . However, these 
varieties and allied species have been retained up to the present 
time so I give them and their chief differences as enumerated 
by Dr. Rehder in ed. 2 of his Manual of Cultivated Trees and 
Shrubs , 1940. 

Var. heterolepis (Rehder and Wilson) Cheng. 

P. heterolepis Rehder and Wilson. 

Branchlets reddish- or yellowish-brown; leaves bluish- 
green, often glaucescent; cone-scales rhombic-ovate, the lower 
ones deeply emarginate. Introduced in 1910. 

Var. notabilis Rehder and Wilson. 

Leaves 1.2-2 cm. long; cones 9-12 cm. long, with rhombic- 
obovate scales narrowed towards the apex. 

Var. ponderosa Rehder and Wilson. 

Bark thicker; branchlets nearly glabrous; cones 12-15 cm 
long. 
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The allied species are : 

Picea aurantiaca Masters. 

Branchlets yellow, changing to orange, glabrous, often 
slightly bloomy; leaves sharply pointed, pectinately arranged 



Fig. 70.— PICEA ASPERATA. 

<*, spray from above; b, from side; c, winter buds; d, under-side of leaves and shoot; 

e, section of leaf. 

below; cone-scales slightly erose. W. China. Introduced in 

1908. 

Picea Meyeri Rehder and Wilson. 

Branchlets yellowish or light brown, pubescent, rarely 
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nearly glabrous (a branchlet may be densely pubescent one 
year and its continuation nearly glabrous the next year); leaves 
obtusish, bluish-green, often curved. W. China. Introduced 
1910. 

Picea retroflexa Masters. 

Tree up to 45 m.; bark grey, peeling off in thin flakes; 
branchlets yellow, glabrous or nearly so; leaves 1-2.5 cm. long, 
abruptly acuminate and pungent; cone-scales broadly rhombic 
to rounded. W. China. Introduced 1911. 

P. asperata is very subject to injury by late spring frosts in 
the British Isles. 

PI. Wils. ii, 24 (1914). 


Picea bicolor (Maximowicz) Mayr. 

Alcock's Spruce. 

Picea Alcockiana Carriere; Abies Alcocquiana Veitch ex Lindley (in 
part); A. bicolor Maximowicz. 

A tree attaining 80 ft. high in Japan. Bark grey or grey- 
brown, breaking into small scales. Branches slender, horizon¬ 
tal, often slightly ascending, forming a tree with a broadly 
pyramidal crown. Young shoots whitish at first, becoming 
light brown or buff-coloured in the second year, and eventually 
darker in colour. Weak lateral shoots often without hairs, but 
terminal shoots more or less hairy. Buds ovoid or conic, about 
i in. long, with obtuse, closely overlapping scales. Leaves 
arranged like those of P. Abies , § in. long, stiff, quadran¬ 
gular in section, mucronate, with 5 or 6 white lines of stomata 
on each of the two upper sides and two narrower bands of 
about 2 lines each on the lower sides. Cones ovoid-cylindnc, 
stalkless, 3-4 in. long, 1-1J in. wide, pale reddish-purple when 
growing, becoming brown when ripe; scales obovate to 
rhombic, appressed or more or less reflexed at the apex, which 
is broad or rounded and toothed. Seed i-i in. long, wing £ in. 


Var. acicularis Shirasawa and Koyama. 1 

Distinguished from typical P. bicolor by its densely 
crowded, long, linear and mostly incurved, bluish-white leaves, 
and by its entire smooth and not undulated cone-scales. It is 
found in the region of Mount Shirane, Cent. Japan. 


Var. reflexa Shirasawa and Koyama. 

Habit very similar to that of typical P. bicolor , but the tips 


1 Gard. Chron., Aug. 14, I 9 I 5 * P* 9&. 

2 Gard. Chron., loc. cit., p. 99 * 
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of the cone-scales are reflexed. It is found in the region of Mount 
Shirane, Cent. Japan, at elevations of 4,500-6,000 ft. 

As a native tree this spruce occurs in the mountains of Cent. 

Japan, where it was discovered in 1861 by John Gould Veitch, 

who named it after Sir Rutherford Alcock, his companion on the 

expedition, but unfortunately the specimens collected at the 

time included the leaves of P. jezoensis and the cones of P. 

bicolor, and Lindley’s original description of Abies Alcocquiana 

covers both species. Seeds were also sent out under this name, 

which accounts for P. jezoensis being often called P. Alcoc¬ 
quiana in gardens. 

P. bicolor does not appear to be of much economic impor¬ 
tance in Japan, as it is rather scarce and confined to regions 
where timber extraction is difficult. The wood, however, is 
probably mixed with that of P. jezoensis. 

It is of no value for commercial planting in Britain, but is 
sometimes found in gardens and in scientific collections. Plant 
in moist, loamy soil where clean atmospheric conditions prevail. 

Wilson, Conifers of Japan, p. 42 (1916). 


Picea brachytyla (Franchet) Pritzel. (Fig. 71.) 

r ^ icea 5 S , C ,®fl dens Patschke: P. pachyclada Patschke; P. Sargentiana 
Kehder and Wilson; Abies brachytyla Franchet. 

A tree 35-80 ft. high, pyramidal in habit when growing in 
woods, but commonly round-headed in more open country. 
Bark pale grey or grey brown, smooth on young trees, but 
becoming dark grey and patchy on old trunks. Branches 
relatively long and horizontally spreading, ascending at the 
tips. Branchlets pendulous. Young shoots slender, pale brown 
or buff-coloured, shining, glabrous, or occasionally hairy, 
becoming darker with age. Buds numerous, small, ovoid, 
about l in. long, with rounded, chestnut-brown, closely-pressed 
scales. Leaves crowded and closely overlapping on the upper 
side of the shoot, those on the lower side spreading outwards 
in two opposite ranks and exposing the shoot; often rigid, green 
to yellowish-green, f-f in. long, flat, but slightly ridged on each 
surface, conspicuously bluish-white beneath with two broad 
bands of stomata; apex bluntish or with a sharp, horny point 
Cones cylindric-oblong, 2^3* in. long, greenish, tinged with 
purple when growing, dull brown when mature; scales broad 
and rounded at the summit ( forma latisquamea) or more or 
less narrowed to a blunt, wavy apex {forma rhombisquamea) 
seeds 5 -i in. long with a slightly longer wing. 

2 D 



Fig. 71 .—P1CEA BRACHYTYLA. 

a, spray with cone; b, winter bud; c. under-side of shoot and leaves; d, section of leaf, 

c, cone scale and seeds. 

The Chinese botanist Wan Chun Cheng has separated P. 
complanata Masters, formerly regarded as a synonym of P. 
brachyiyla and has named it: 
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Var. complanata (Masters) Cheng. 

His descriptive characters are; bark pale grey, separating 
into irregular plates. Leaves 1-2.5 cm. long, sharply pointed. 
Coties brown or purple-brown before maturity; scales truncate 
or rounded at the apex. 

This handsome spruce, which may be recognized among the 
flat-leaved species by its pale brown shoots, numerous chestnut- 
brown ovoid buds, and leaves glaucous-white beneath, occurs 
over an extensive area in W. Hupeh and W. Szechuen, from 
5,000-7,500 ft. alt.; but has been ruthlessly cut for its timber, 
and is now much rarer than formerly. 

We are unable to make out any satisfactory differences 
between the Chinese species of the Omorica section, enumerated 
by Rehder and Wilson, 1 and they are accordingly here treated 
as a single species, exhibiting two types of cone-scale as indi¬ 
cated above. Rehder accepts this interpretation of the species 
in his Manual of Cultivated Trees and Shrubs, ed 2 (1940). 
A careful study of the native specimens which have been com¬ 
pared with cultivated plants raised from Chinese seed shows 
that the characters relied upon to distinguish the species, 
including the hairiness of the shoots, length of leaves and 
shape of cone-scales, are in no way co-related and invari¬ 
ably break down when a sufficient number of examples are 
examined. In an extensive area of common spruce (P. Abies) 
quite as much variation can be seen in habit, foliage, size of 
cones, and size and shape of cone-scales. 


Picea Breweriana S. Watson. (Fig. 72.) 

Brewer’s Weeping Spruce. 

A tree 80-120 ft. high, with a girth of 6-9 ft. and a trunk 
much enlarged at the base. Bark grey and flaky, resembling 
that of a larch. Habit remarkably distinct, the narrow crown 
ending in a spike-like point which bears short, upeurving 
branches. Lower branches with a downward tendency 
branchlets pendulous, slender, and whip-like, 6-8 ft. long and 
about the thickness of a lead pencil. Buds dome-shaped, 
obtuse, about in. long. Young shoots with greyish hairs' 
Leaves flattened, spreading all round the shoot, about i-ii in 

1 PI . Wils ., ii, 33-35 (1916). 
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long, convex on both surfaces, blunt or slightly pointed; dorsal 
surface dark shining green, ventral surface with lines of stomata 
on each side of the midrib. Cones oblong, narrowed at each 
end, 2^—5 in. long, 1 in. broad, green when young, purple 
before ripening, russet brown when mature; scales broadly 



Fic. 72 .—PICE A BREWERIANA. 

a, spray from above; b, from side; c, winter bud; d, under-side of shoot and leaf; 

e, section of leaf showing two resin canals. 

ovate, ultimately reflexed, with entire, rounded margins; bracts 
minute, concealed, oblong, toothed on the uppen margin. Seed 
with a wing about three times its length. 
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P. Breweriana may be distinguished among the flat-leaved 
spruces bv its markedly weeping habit, hairy shoots, and leaves 
convex on both surfaces. It is the rarest of all the spruces, being 
confined to a few isolated localities in the Siskiyou Mountains 
of NAY. California and S.W. Oregon, extending, according to 
Jepson, from N. Trinity County through the Siskiyous north¬ 
ward to the mountains south of Rogue River and westward to 
the Oregon coast range. 

This beautiful tree was probably discovered in 1863 by 
Professor Brewer, of Yale University, after whom it is named, 
but it was not described until found again some twenty years 
later by Mr. 1 . Howell, an Oregon botanist. 

P. Breweriana has been in cultivation since 1897, when a 
small plant was sent to Kew from the Arnold Arboretum. In 
1905 it was 2\ ft. high. In March 1947, it was 30 ft. high, 2 ft. 

1 in. in girth, with a branch spread of 14 ft. It first bore cones 
in 1920. Mr. F. R. S. Balfour brought home from S.YV. Oregon 
in 1908 a number of wild lifted plants, some of which he 
distributed to various gardens. At Dawyclc in Tweeddale there 
are several of these trees, which thrive extremely well. Although 
it is more vigorous than some of the better-known species it is a 
slow-growing though perfectly hardy tree, thriving in good 
moist, loamy soil. The Kew plant is growing in light, loamy 
soil containing a little peat. It is growing well in the National 
Pmetum, Bedgebury. 

Wo° d soft, close-grained, compact, light brown, shining 

and the heaviest of the spruces, but the timber is too scarce to 
be of any economic value. 

Slope 9 8 ° n (iST' 0/ Cali, ° rnia ’ iU P9io); Sudworth, Trees of the Pacific 


Picea Engelmanni (Parry) Engelmann. 

Engelmann Spruce. 

Picea Columbiana Lemmon; Abies alba Torrev A Fnwlmanni 
mannf Englemann^ PmUS commuta * a ^tore; P Enjte' 

Arizona Spruce; Balsam: Mountain Spruce; White Pine; White Spruce. 

An alpine spruce attaining in N. America a height of iso ft 
and a girth of 15 ft., but generally of much smaller dimensions 
with a narrow spire-like crown. Bark reddish, resinous and 
scaly. Young shoots greyish-yellow, with minute scattered 
hairs. Buds conical, about I in. long, with rounded scales 
Leaves similar to those of P. Abies in arrangement, grey-green 
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or blue-green in colour, soft to the touch and flexible, f-i in. 
long, ending in a sharp horny point, with a peculiar foetid odour 
when bruised, four-sided, with several stomatic lines on each 
side. Cones ovoid-cylindric, variable in size, 1^-3 in. long, f-i 
in. wide, green tinged with crimson when fully grown, becoming 
eventually shining brown; scales thin with toothed margins. 
Seed about i n * long, with a wing three times that length. 

Var. Fendleri Henry. 

A variety based on a tree in the spruce collection in the Kew 
Pinetum. It differs from P . Engelmanni in having pendulous 
young branchlets and slender leaves, 1—ij in. long, which 
spread equally round the shoot. This tree is similar to P. 

Smithiana in habit and leaf arrangement, but the buds and 
shoots are quite distinct. 

Var. glauca (R. Smith) Beissner. 

Leaves glaucous with a rich blue-green colour. 

Var. microphylla Fitschen. 

A shrub bearing shorter leaves than those of the typical 
form. 

P. Engelmanni resembles P. glauca in the peculiar odour of 
the foliage, but the latter species has usually glabrous shoots 
and more rigid leaves. It is also like P . pungens in foliage, but 
the leaves in that species are prickly and the shoots without 
down. 

It has a wide distribution in W.N. America, occurring at 
altitudes varying from 3,000-11,500 ft. in the Rocky Mountains 
from Alberta and British Columbia to Arizona and New Mexico, 
and westward to the Cascade Mountains of Washington and 
Oregon, often forming pure forests. The species was discovered 
in 1862 on Pikes Peak, Colorado, by Dr. Parry, and introduced 
into England in 1864, but is apparently rare in cultivation. 

Wood straw-coloured, soft, rather weak, straight-grained, 
easily worked, finishing with a fine satiny surface, rather like 
that of P. glauca , but unobtainable in larger dimensions. It is 
sometimes mixed with wood of P . sitchensis, but is inferior in 
strength and is recognized by its lighter colour and by there 
being no distinct difference between sapwood and heartwood, 
as in the Sitka spruce. In British Columbia alone in 1918 the 
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available timber of this species was estimated at 56 billion board 
feet. 1 


The following results of tests on green material were made 
by the U.S.A. forest officers: 2 

Weight, green (moisture 25 per cent., wood 75 per cent ) 
25I lb. per cubic ft. 

Compression, strength across grain at elastic limit, 200 lb. 
per square in. 

Compression, crushing strength with the grain, 1,980 lb. 
per square in. 

Shearing, strength with the grain, 590 lb. per square in. 

Bending, modulus of rupture (breaking strength), 4,200 lb. 
per square in. 

Bending, modulus of elasticity (stiffness), 830,000 lb. per 
square in. 

Hardness, weight required to half imbed a 0.444 in steel 
ball, 245 lb. 

It should be compared with white spruce rather than with 
Sitka spruce, and may be used for similar purposes. Consider¬ 
able quantities of timber are available from British Columbian 
and Western U.S.A. ports. It will probably afford one of the 
great sources of pulpwood in the future. 

The bark is said to be rich in tannin and to be exploited to 
some extent for tanning purposes. 

Engelmann’s spruce is of no commercial importance in 
Britain, but is sometimes cultivated in gardens, the glaucous¬ 
leaved form being most popular. It succeeds best in districts 
where the atmospheric conditions are moist, and where the soil 
is loamy and never dry. It is liable to injury by several insect 
pests, notably Adelges ( Chermes) abietis forma viridis ; Adelges 
cooleyi Gillette, which passes one period of its life cycle on 
certain N. American spruces and the other on Douglas fir; and 
the green fly Ncornyzaphis viridis which is also very harmful 

to several other species. It is also very liable to injury bv late 
spring frosts. 

P. Engelmanni is planted in Switzerland for protective 
work at high elevations. Near Pontresina, at 8,000 ft. and 
higher, it is giving better results than native trees. It might be 
worth trying under forest conditions in the Scottish Highlands 
above the natural tree limit. At lower elevations in its native 
country this species is usually confined to north slopes and 


1 Whitford and Craig. Forests of British Columbia 200 C101SI 

2 Cat. Emp. Timb. Exhib., Lond. (1920). ( 9l8) ' 
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valleys where the soil is constantly moist; at higher altitudes 
it is more generally distributed, but only where the ground is 
moist. It is found in pure stands and in mixed forests; with¬ 
stands a good deal of shade and makes a good recovery after 

man y y ears of suppression. Good seed-years occur triennially 
and the seed is said to possess a high rate of germination. 

Sudworth, The Spruce and Balsam Fir Trees of the Rocky Mountain 
Region, 10-14, (1916). 


Picea glauca (Moench) Voss 

White Spruce. 

Picea alba Link; P. canadensis Britton, Sterns and Poggenberg; P. 
mgra var. glauca Carriere; Abies alba Michaux; A. canadensis Miller; Pinus 
alba Lambert; P. canadensis Duroi [not Linnaeus]; P. glauca Moench. 

Canadian Spruce; Cat Spruce; Double Spruce; Single Spruce; Skunk 
Spruce; Spruce Pine. 

A tree 70-100 ft. high, and 9-12 ft. in girth at its best in 
N. America, but usually 50-70 ft. high, and 3-4 ft. in girth, 
becoming shrubby at its northern limit. Bark thin, in. thick, 
greyish-brown, scaly. Branches long, thick, bending down¬ 
wards at the trunk, the points upturned. Young shoots slender, 
without down, or in the far north-western forms sometimes 
finely downy, 1 often glaucous, becoming dark yellowish-brown 
or pale brown in their second season, usually emitting, with the 
leaves a foetid, mouse-like odour when bruised. Winter buds 
up to £ in. long, with rounded, chestnut-brown scales. Leaves 
persistent for several years, crowded on the upper side of the 
shoot, pale green or glaucous, about J in. long, incurved, ending 
in an acute or roundish horny point; quadrangular in section, 
with stomata on all sides. Cones cylindric, blunt, 1-2^ in. long, 
and £ in. in diameter, green when growing, pale brown when 
ripe; scales few, loosely overlapping, roundish or oval, £ in. 
broad, very thin and flexible, margin rounded or truncated. 
Seed % in. long with a wing f in. long, partly embracing the seed. 

Var. arctica Hort. 

Leaves thicker and cones smaller than in the type, the cone- 
scales being more rounded and the bracts of a different shape. 

Var. aurea (Nelson) Rehder. 

Leaves and shoots golden yellow. 

1 Sudworth, The Spruce and Balsam Fir Trees of the Rocky Mountain 
Region , p. 8 (1916). 
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Var. coerulea (Nelson) Rehder. 

Habit densely pyramidal. Foliage conspicuously glaucous. 
Leaves pressed against the shoots. Often found as a seedling. 

Var. coerulea Hendersoni Hort. 

Like the last in habit. Young shoots horizontal, the older 
ones pendulous. A fine form. 

Var. compacta Hort. 

Habit dwarf and compact. 

Var. echiniformis Hort. 

Habit dwarf and compact. Leaves more spiny than in the 
type. 

Var. monstrosa Hort. 

Branches loose and abnormal. 

Var. nana (Jacques) Rehder. 

A bushy form of compact habit. 

The tree distributed under the names of P. Hurstii and P. 
Hersii appears to be a form of P. glauca or the closely allied P. 
albertiana 


P. glauca may generally be recognized without difficulty bv 
its bluish, disagreeably smelling foliage. It is easily known from 
P. mariana and P. rubens by its usually hairless shoots, the 
different buds which have no awl-shaped outer scales and larger 

cones. 

The white spruce has a wide distribution in Canada and the 
N. United States, reaching, according to Sargent, from Labra¬ 
dor to Alaska and spreading southwards down the Atlantic 
coast to S. Maine, N. New Hampshire, Vermont, New York, 
Michigan, Wisconsin, and Dakota; its most southerly limit 
being in Massachusetts. It is the most important timber tree in 
the forests of Cent. Alaska, and succeeds even where the soil is 
permanently frozen 2-3 ft. beneath the surface. It is said to 
have been introduced into Europe by Bishop Compton in 1700. 

Wood creamy-white or straw-coloured, straight and even¬ 
grained, long-fibred, soft, easily worked finishing with a satiny 
surface. It is used extensively for the indoor finish of houses, 
joinery and boxmaking; selected qualities being employed 
for sounding boards for pianos and violins, and for organ 
pipes, but probably the largest quantity is consumed in 
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the manufacture of paper and artificial fabric pulp. It is one of 

the principal economic woods of Newfoundland and E. Canada, 

where, with the wood of P. mariana and P. rubens, it furnishes 

a large proportion of wood pulp. For this purpose the wood 

is reduced to cellulose either by a mechanical or chemical 

process full accounts of which are given by Nelson Courtlandt 

Brown (. Forest Products, their Manufacture and Use). The 

quantity of spruce wood used for pulp in N. America in 1916 is 

there given as 3,101,660 cords, and the yield of pulp from a cord 

of wood is stated to be 1,600-2,200 lb., manufacturers usually 

estimating a yield of about 2,000 lb. of air-dry pulp from spruce, 

the yield by the mechanical process being higher than by the 

chemical process. Spruce pulp in Newfoundland, Canada' and 

N.E. United States is used extensively in the manufacture of 
newspaper. 

Strength tests conducted in the Forest Products Laboratory, 
Canada, give the following results: — 

Weight, green (moisture 25 per cent, wood 75 per cent), 
28J lb. per cu. ft. 

Tension, strength across grain, 300 lb. per sq. in. 

Compression, strength across grain at elastic limit, 229 lb. 
per sq. in. 

Compression, crushing strength with the grain, 2,540 lb. 
per sq. in. 

Shearing strength with grain, 630 lb. per sq. in. 

Bending, modulus of elasticity (stiffness), 1,139,000 lb. per 
sq. in. 

Hardness, weight required to half-imbed a 0.444 in. steel 
ball, 278 lb. 

For strength tests of the wood George A. Garratt, M.F., of 

Yale University, The Mechanical Properties of Wood , should 
also be consulted. 

The wood of P. glauca , P. mariana, and P. rubens appears 
to be often mixed in commerce. Canadian spruce is obtainable 
in four qualities and is shipped from Quebec, Montreal, and 
other ports. In 1916 1 the total cut of spruce in the United States 
amounted to 1,250,000,000 board ft., and the standing spruce 
timber in the United States at that period was estimated at 60 
billion board ft. 

The white spruce occurs naturally on moist but well-drained 
land from sea-level to an elevation of 5,000 ft. Very wet or very 
dry land exerts a dwarfing influence. It is often found pure in 

1 Nelson Courtlandt Brown, loc. cit., 4-8. 
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extensive forests, but also occurs in mixed stands. P. glauca 
withstands a good deal of shade in its earlier years, and sup¬ 
pressed trees make a good recovery w’hen given additional light. 
A moderate crop of seed is borne every year with heavy crops 
ev ery 5-8 years. Natural reproduction is said to be good 1 under 
mature spruce on damp moss over organic soil, and on moss- 
covered decayed logs and stumps. White spruce reproduces 
itself poorly on deep leaf-litter of broad-leaved trees. 

P. glauca is chiefly useful in Britain by reason of its great 
cold-resisting qualities, and is used sparingly in some parts of 
the N. of England and in Scotland for silvicultural work in 
cold, exposed positions at high altitudes, particularly for shelter. 
As a timber tree in Britain, however, it is inferior to P. Abies 
and P. sitchensis. For ornamental purposes it is not equal to 
European spruce, and is shorter-lived in England. It suffers 
severely from spring frosts in the milder parts of the country. 
In N. America its natural age is 250-300 years. 

Clinton-Baker, Illust. Conif., ii, 34 (1909). 


Picea Glehnii (Fr. Schmidt) Masters. 

Saghalien Spruce. 

Abies Glehnii Fr. Schmidt. 

A tree attaining in Japan ioo or more ft. in height, with a 
trunk 10-15 ft- in girth. Bark distinct from all the other species, 
reddish-brown or chocolate in colour, dividing into thin hakes 
which turn grey as they fall off. Branches short, slender, 
forming a narrow crown. Branchlets reddish-brown, with dense 
hairs often confined to the furrows. Buds small, ovoid or 
conical, resinous, with closely overlapping scales, the terminal 
bud surrounded by a ring of awl-shaped scales. Leaves slender, 
crowded, arranged like those of the common spruce, f-iJ- in. 
long, ending in a short, horny point, compressed, quadrangular 
in section, with lines of stomata on all 4 sides. Cones cylindrical, 

in. long, 1 in. in diameter, shining brown when ripe, with 
roundish scales slightly toothed on the upper margin and minute 
bracts. Seeds with a wing £ in. long. 

Recognized by its reddish shoots, which are often hairy 
only in the furrows. 

A native of S. Saghalien and N. and E. Yezo. In the eastern 
part of the island it forms pure forests, but never becomes a very 
large tree and is rare elsewhere. It was discovered in Saghalien 

1 Sudworth, loc. cit., ioo. 
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in 1861 by Glehn, who accompanied Schmidt on an expedition 

to E. Asia, and was introduced by Maries for Messrs. Veitch in 

1877, but only small trees are known in cultivation in England. 

The economic uses of P. Glehnii appear to be confined to the 
local use of the timber. 

Under cultivation it grows more slowly than the common 
spruce and is probably better adapted for high land than for low 
elevations where the resting period is short. 

Wilson, Conifers of Japan, 40 (1916). Bot. Mag. t. 9020. 


Picea jezoensis (Siebold and Zuccarini) Carriere. (Fig. 73.) 

Yezo or Hondo Spruce. 

Picea ajanensis Fischer; Abies Alcocquiana Lindley (in part); 
A. Alcockiana Veitch (in part). 

A tree ioo—150 ft. high and up to 20 ft. in girth in Japan, 
assuming, when well developed, a pyramidal or spire-like habit, 
the branches being more or less deflexed, with the ends up¬ 
turned. Bark grey, scaling off in circular plates, deeply and 
irregularly fissured in old trees. Young shoots glabrous, 
shining, pale buff, brown or reddish-brown in the second year, 
becoming slightly darker in their third season and eventually 
showing a greyish tinge. Buds broadly conic, with ovate, 
resinous shining scales. Leaves crowded and overlapping on the 
upper part of the shoot, those below spreading in two opposite 
ranks, curving upwards and exposing the shoot; thin, flattened, 
bevelled off at the apex into a short point, slightly keeled on both 
surfaces; ventral surface silvery white with two broad bands of 
stomata; dorsal surface dark green. Cones crimson when 
young, leather-brown when ripe, cylindrical, 2-3 in. long by 1 
in. in diameter; scales narrowly oblong with toothed margins; 
bracts minute, concealed. Seed with a wing two or three times 
its length. 

This tree has a very wide distribution in N.E. Asia and 
Japan, and is the only flat-leaved spruce of that region. It 
extends from Ajan on the sea of Okhotsk through the coast 
districts of Amurland to Corea and Manchuria, where it reaches 
its southern-most limit. The finest trees are found in the moist 
forests of Yezo, the northern island of Japan. 

P. jezoensis was introduced into cultivation in 1861 by J. G. 
Veitch, and owing to a mixture of seed was subsequently distri¬ 
buted under the names of P. ajanensis and P . Alcockiana. 

It may be distinguished from the other flat-leaded spruces 
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by the pale shoots and dark green leaves, which are crowded 
on the upper side of the shoot, and bluish or silvery-white on 
the lower surface. In Hondo, the main island if Japan, there is 
a form which Mayr has separated as a species under the name 
^ P* hondoensis. This is said to have the young leaves tinged 
with red and the shoots of the second year red in colour, but 
Wilson, who made a careful study of P. jezoensis in its native 
habitats, and examined many specimens from widely separated 
localities, was unable to recognize more than one species. There 

appear to be two forms in cultivation, however, which may be 
characterized as follows: 


Var. typica Hort. 

Young shoots yellowish-brown or yellowish-grey. Leaf- 
cushions slightly swollen. Leaves acute, slender, dark green on 
the dorsal surface. Rare in cultivation and rarely a thrifty tree. 

Var. hondoensis (Mayr) Rehder. 

Picea ajanensis var. microsperma Beissner; P. hondoensis Mayr. 

Shoots light reddish-brown. Leaf-cushions much swollen. 
Leaves shorter and more curved, obtuse, dull green on the 
dorsal surface. This is the form usually found in cultivation in 

Britain. 


Wood light, soft, long-fibred, creamy white; used for general 
joinery, boxes, paper pulp, and other purposes in Japan, where 
it forms an important forest tree. 

In Britain it is confined to gardens and to scientific collec¬ 
tions of trees, where it grows slowly and is not a general success 
although it succeeds better than the type in districts where late 
spring frosts are experienced. It has no qualifications to recom¬ 
mend it for commercial planting here. 

Bot. Mag. t. 6743 (1884); Gard. Chron.. March 20, 1920, p. 139; Wilson 
Conifers of Japan, 44 (1916). 


Picea Koyamai Shirasawa. 

Koyama's Spruce. 

Picea koraiensis Nakai; P. moramomi Hort. 

A small tree scarcely exceeding 60 ft. in height, with a trunk 
U P to 4 ft. in girth. Bark grey-brown, lightly fissured, scaling 
otl in paper-like, oblong flakes. Branches dense, slender, hori¬ 
zontal, eventually turning upwards and forming a spire-like or 



Fig. 7i.—PICE A JEZOENS1S. 

, spray with two stamen catkins; b y spray from side; c, winter buds and under-side of 
shoot; d , leaves and shoot from upper side; e, section of leaf; /, seed. 
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pyramidal crown like that of the common spruce. Young shoots 
reddish-brown, slightly glaucous, becoming pale grey with age, 
glabrous or with scattered glandular hairs which are more con¬ 
spicuous in the furrows. Buds conical, shining brown, resinous. 
Leaves crowded, dark green, often somewhat glaucous, stout, 

. i ^ ^ in. long or more, quadrangular 

in section, acute or obtuse at the apex with lines of stomata on 

all surfaces. Cones cylindrical. 2-4^ in. long, pale green when 

young, pale shining brown when ripe; scales broad and rounded 
with finely toothed margins. 


Distinguished from the other Japanese species by its resinous 
conical buds and glandular hairy shoots. 

This interesting addition to the conifers of Japan was made 
by Mr. Mitsua Koyaina, who found it in 1911 on the slopes ot 
the mountain Yatsuga in Central Hondo, which is the only 
known locality. \\ ilson, who has since visited the place, states 
that there is only one small grove, consisting of about 100 trees 
at an altitude of between 3,000-5,000 ft., and that on account 
of its rarity the species is in danger of extirpation. Young plants 
are in cultivation in Britain. 


Wilson, Conifers of Japan, 39 (1916); Gardeners Chronicle, August 14 

1915. p. 98. b 


Picea likiangensis (Franchet) Pritzel. (Fig. 74.) 

Abies likiangensis Franchet 1 ; Picea Balfouriana Rehder and Wilson* 
hkiangensis var. rubescens Rehder and Wilson. 2 

A tree 50-100 or more ft. high, with a mast-like trunk up 
to 10 ft. in girth. Bark thick, deeply furrowed. Young shoots 
pale brown, reddish-brown or greyish, sparsely or densely 
bristly or occasionally without hairs, the pulvini or peg-like 
leaf-bases twisted more or less horizontally. Buds ovoid or 
conic, more or less resinous. Leaves on the upper side of the 
shoot pointing forwards and more or less densely overlapping; 
those on the lower side spreading in two opposite ranks, quad¬ 
rangular, compressed, up to f in. long and slightly keeled on 
both surfaces, apex acute, ending in a horny point; stomatic 
lines few, unequal. Cones ovate or ovate-oblong, 2-3^ in. long; 
scales flexible, rhombic, ovate in shape, narrowed above to a 
rounded or acute apex, margin undulated, those of ripe cones 
more or less spreading, sometimes horizontal. Seeds about ? 
m. long, including the obovate wing. 5 

1 Journ. de Bot., xiii, 257 (1899). 

2 PI. Wils., ii, 31 (1914). 



Fig. 74 .—PICEA L1K1A N GEN SIS. 

a, b, spray; c, .winter buds; d , under-side of leaves and glabrous shoot; e, under-side ot 
a pubescent shoot; f, section of leaf; g, cone; h> cone-scale with seeds. 
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Var. purpurea Dallimore and Jackson. (Fig. 75.) 

P. purpurea Masters. 

Leaves shorter and more crowded, about £ in. long, closely 
pressed to the upper side of the shoot, which is often densely 
hairy. Cones somewhat smaller, 1J-2J in. long. 

Native of W. Szechuen, China, where it occurs in forests 
and open country at 9,000-12,000 ft. altitude. 



spruce variously named, P. likian- 
ge«its P. purpurea, or P. Balfouriana, are now to be found in 
collect,ons, but they do not seem to us to represent more tha" 
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one species. No two specimens are alike in the degree of hairiness 
of the shoots, which often varies in amount on the same plant, 
and in length and direction of leaves there is also considerable 
variation. The same remarks apply to native specimens, quoted 
under numbers in the Planter Wilsoniance , which we have care¬ 
fully examined. The characters based on the size of the cones 
and shape of the cone-scales are equally unreliable and appear 
to us to be largely due to conditions of growth. 

P. likiangensis may generally be recognized by its sub¬ 
compressed, overlapping leaves and more or less hairy shoots. 
It was introduced in 1910. 

P. hirtella Rehder and Wilson, of which we have seen no 
living specimens, is closely allied to if not identical with P. 
likiangensis. It is not in cultivation. 

P. montigena Masters, is a closely allied tree sometimes 
given specific rank and at others treated as a synonym of P. 
likiangensis. It was introduced in 1908. 


Picea mariana (Miller) Britton, Sterns and Poggenberg. 

Black Spruce. (Fig. 76.) 

Picea nigra (Aiton) Link; Abies alba Chapman; A. americana K. Koch; 
A. arctica Hort.; A. denticulata Michaux; A. mariana Miller; A. marylandica 
Hort.; A. nigra Poiret; Pinus mariana Duroi; P. nigra Aiton. Blue Spruce; 
Bog Spruce; Double Spruce; He Balsam; Red Spruce; Swamp Spruce; 
Spruce Pine. 

A tree attaining, normally, in N. America a height of 50- 
75 ft. and a girth of 6-9 ft., but often of much smaller and 
sometimes larger dimensions. Bark reddish-brown, scaly. 
Young shoots brownish, with short, dense, glandular hairs. 
Buds ovoid, surrounded by awl-shaped, fringed scales. Leaves 
arranged like those of the common spruce, crowded, bluish or 
glaucous green, about \ in. long, quadrangular in section, 
ending in a horny point, with 1-4 lines of stomata on each side. 
Cones profuse, persisting several years after shedding their 
seed, ovoid, short-stalked, 1-1J in. long, green tinged with 
purple or deep purple when growing, reddish-brown when ripe, 
scales broadly ovate, or rounded, with toothed margins. Seeds 
\ in. long, with pale brown wings \ in. long. 

Var. Beissneri Rehder. 

A wader spreading form of var. Doumetu with lighter bluish 
leaves. 
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Var. Doumetii (Carriere) Schneider. 

A dwarf, shrubby form of densely conical habit 
very crowded, thin and sharp-pointed. 
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showing ovules; g, seed. J 

Var. ericoides (Masters) Rehder, f. 

This forms a rounded bush with short, slender leaves about 

i in. long. It is of very slow growth. 

Var. fastigiata (Carriere) Rehder, f. 

A dwarf columnar form with slender leaves. 
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P. mariana is recognized without difficulty by its densely 
hairy shoots, awl-shaped outer bud-scales, glaucous-green 
foliage, and small, abundantly produced cones. The charac¬ 
ters which separate it from P. rubens are described under the 
latter species. 

The black spruce is found over nearly the whole of the 
Dominion of Canada, being a common tree in all the eastern 
provinces and Newfoundland. It crosses the Rocky Mountains 
into Alaska and spreads southwards in the United States to 
Pennsylvania, N. Virginia, Wisconsin, and Michigan. In 
British Columbia its western limit is said to be between Teslin 
and Atlin lakes and to the east of Telegraph Creek, on Stikine 
River. 1 In British Columbia it is usually found as a stunted tree 
less than 25 ft. high, in cold, swampy places. It has a more 
northerly distribution than P. rubens and is often a tree of 
swampy and boggy places, but in the northern part of its range 
it is often found in drier situations, such as the stony slopes of 
hills. 

The economic properties of the black spruce are identical 
with those of P. glauca. The wood, however, is regarded as 
being rather stronger when at its best, but it is usually smaller 
and is in less general use. In commerce the wood of P. mariana 
appears to be mixed with that of P . glauca and P. rubens , but 
for special purposes it is desirable that they should be separated. 
The chief use of black spruce is for the manufacture of paper 
pulp. 

P. mariana succeeds in Britain, but grows more slowly than 
P. glauca, and its use is limited to decorative planting and to 
scientific collections. It is less subject to insect attacks than 
either European or Sitka spruce. In N. America it occurs both 
as pure forests and as mixed stands. The largest trees and the 
best stands occur in moist but well-drained alluvial soils. 

Picea Maximowiczii Regel. 

Maximowicz's Spruce. 

Abies Maximowiczii Neumann; Picea excelsa var. obovata japonica 
Beissner; P. Tschonoskii Mayr. 

Usually a small densely branched tree, 40-50 ft. high, of 
pyramidal outline, but occasionally 150 ft. high, with a trunk 15 
or more ft. in girth. Bark greyish-brown or light grey, roug 
and fissured. Branches many and slender, horizontal and 

1 Whitford and Craig, Forests of British Columbia, p. 201 (1918 )• 
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ascending. Young shoots reddish-brown, glabrous at first, 
becoming paler with age. Buds conical or ovoid, about J in. 
long, with resinous scales. Leaves spreading at right-angles to 
the shoots, pointing slightly forwards, in. long, quadran¬ 
gular in section, dark green, tipped with a short, blunt point, 
with lines of stomata on all four surfaces. Cones cylindrical, 
i|-2 in. long, pale green when young, shining brown when 
ripe; scales with rounded entire margins. 

Distinguished by its short, spreading leaves and resinous 
buds. 

P. Haximowiczii, a rare and little-known spruce, is a native 
of Japan, where it occurs in two remote localities in the central 
island. It was discovered on Mount Fujyama by Tschonoski, a 
Japanese collector in 1861 and introduced to other countries 
in 1865. It has since been re-discovered on the Yatsuga-dake, 
a high mountain on the border of Kai and Shinano provinces in 
Cent. Japan, by Koyama, from 3,600-5,000 ft. altitude, where, 
according to Wilson, it is fairly common as a low, bushy tree. 

This species is sometimes found in collections but is uncom¬ 
mon and not very suitable for cultivation in Britain. The best 
results may be expected on moist, rather light soils, in the 
cooler parts of the country. 

^ Clinton-Baker, op. cit., iii, 68 (1913); Wilson, Conifers of Japan, p. 38 


Picea morrisonicola Hayata. 

A Formosan species found on Mount Morrison by Torii in 

1900. It has glabrous shoots, and ovoid conic buds, with ovoid, 

obtuse, scarious scales. Leaves linear, four-sided, J-f in. long’ 

apex acute, stomatiferous. Cones oblong-cylindric, 2 in. or 

more long, deflexed; scales ovate-orbicular, tapering at the 

base, rounded-truncate and sub-entire at the apex. Seed with 
a wing J in. long. 

Allied to P. Glehnii but differs from it in having non-hairv 
shoots. J 

Hayata, Journal of the College of Science. Tokyo, xxv, 220 (1908). 

X Picea Moseri Masters. 

Picea jezoensis x P. mariana var. Doumetii. 

This hybrid spruce was raised in France sometime prior to 
1900 by the nurseryman M. Moser, who effected hand pollina¬ 
tion of the above parents. It has smooth branchlets and 
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quadrangular leaves which are slightly compressed, glaucous 
above and green beneath, £-£ in. long with an acute apex. It 
was described in the Journal of the Royal Horticultural Society , 
London, xxvi, 1901, pp. 102-104. 

X Picea notha Rehder. 1 

Picea jezoensis var. hondoensis x P. Glehnii. 

Branchlets hairy, leaves with a few stomatic lines beneath. 
Raised about 1894. 

Picea obovata Ledebour. 

Siberian Spruce. 

Abies obovata Loudon; Picea Abies var. obovata Voss. 

A tree of somewhat similar -habit and dimensions to the 
common spruce, and by some botanists united with it. Young 
shoots reddish-brown, clothed with minute, scattered hairs. 
Buds conic, about ^ in. long with closely pressed rounded 
scales, the terminal bud with a ring of long-pointed scales at 
the base. Leaves similar to those of P. Abies, in. long, 
bluntly pointed, quadrangular in section, with 3 or 4 stomatic 
lines on each side. Cones 3-4 in. long, i£-i 4 in. wide cylin¬ 
drical, shining brown when ripe; scales numerous, thin, fan¬ 
shaped with entire or toothed margins; bracts -k in. long, 
toothed at the apex. Seed ft in. long, brownish-black with a 
narrow wing f-f in. long. 

Var. alpestris (Bruegger) Henry. 

Bark greyish-white. Leaves f in. long, stout, very 
glaucous. Cones 3-5 in. long, with scales rounded and entire 
on the upper margin. 

Var. fenrtica (Regel) Henry. 

Leaves dark green; cone scales with their upper margins 
rounded and finely toothed. 

This species is distinguished from P. Abies by its hairy 
shoots and shorter leaves. The two species are apparently 
connected by intermediate forms. 

It is the most widely distributed of the spruces, occurring 
over a vast area in E. Europe and Asia, where the climatic 
conditions are very severe. It is found in N. Scandinavia, 

1 Rehder, Man. of Cult. Trees and Shrubs, ed. 2 (1940). 
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Lapland, Finland, N. and E. Russia, Siberia, Kamtschatka, 

and Manchuria, occasionally forming extensive forests. 

We have no large trees of this spruce in England. Seedlings 

were raised at Bayfordbury, Herts., in 1908, from Siberian 

seeds, and small plants labelled P. obovata are occasionally 

seen in collections. There are young trees in the National 

Pinetum, Bedgebury, which do not thrive so well as nearbv 
trees of P. Abies. 

The uses are similar to those of P. Abies, which see. 

It appears to require a longer resting period than is possible 
in Britain. 

Elwes and Henry, loc. cit., vi. I359 (1912); Clinton-Baker, lllust. 
Conif., 11, 42 (1909). 


Picea Omorika (Pancic) Bollc. 

Servian Spruce. 

Pinus Omorika Pancic. 



A tree with a remarkably slender trunk and a spire-like 
crown, attaining in its native habitat a height of over 100 ft., and 
a girth of only about 4 ft. Bark of trunk reddish brown, scaling 
off in plate-like layers. Branches short in proportion to the 
height of the tree, the lower ones drooping but turning upwards 
at the ends, the upper ones horizontal or ascending. Young 
shoots light brown, hairy. Buds ovoid-conic, acute up to about 
? *"■ lon g- Wlth red-brown scales, the outermost scales ending 
in long awl-shaped points. Leaves more or less horizontally 
arranged, those on the lower side of the shoot curving down¬ 
wards, those on the upper side of the shoot overlapping and 
pointing forwards, flattened, *-f in. long with a short, acute 
or obtuse tip, convex and shining on the dorsal surface with 
two white lines of stomata separated by a prominent midrib on 
the ventral surface. Cones ovoid-conic, about 1^-2 in. long 
bluish-black when young, dark brown when ripe, horizontal 

or pendulous, with roundish, convex scales. Seed small, about 
t in. long, wing £ in. long. 

Var. pendula Hort. 

A form with drooping branchlets. 


P. Omorika has a restricted distribution, being only known 
to occur on both sides of the River Drina, in Yugoslavia and 

“ *2 % « 

forming pure woods, TkKspeS was inRod'Sd SaSto 
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1889, where it succeeds better than any other spruce in spite of 
the enervating conditions of a hot dry soil and an impure atmos¬ 
phere. 



Wood close-grained, compact, yellowish, easily worke , 
finishing with a good surface, and suitable for the same 

purposes as P. Abies . 
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The Servian spruce may he grown in Britain under similar 
conditions to P. Abies, and in a young state makes better 
progress at Kew than that species. It is an excellent ornamental 
tree and is worth planting under forest conditions, provided 
seed can be procured at a rate that will allow young plants to 
be produced at the same price as Sitka spruce. 

There are good prospects of P. Omorika becoming an impor¬ 
tant forest tree in the British Isles. It flushes late, thereby 
escaping injury from spring frosts, and it is not subject to 
injury by insect pests. Tested in the National Pinetum at 
Bedgebury it has been found to give excellent results on cold, 
wet land, growing fairly rapidly and keeping a good colour. 
Plate No. XX shows part of a group of trees 20 years after 
planting in a low-lying wet place. A half-acre plot in the nearby 
Forest Plots at Bedgebury, planted on rather higher and 
better drained land, is also growing well. In 1942 a heavy 
crop of cones was collected from both lots of trees, from which 
the germinating percentage was fairly satisfactory. Seedling 
trees grow less rapidly than those of common spruce. 

Elwes and Henry, loc. cit., i, 78 (1906); Clinton-Baker, Illust. Conil.. 
ii, p. 43 (1909). 


Picea orientalis (Linnaeus) Carriere. (Fig. 78.) 

Oriental Spruce. 

Abies orientalis Poiret; A. Wittmanniana Hort.; Pinus orientalis 
Linnaeus. 

A densely branched tree of pyramidal habit, attaining in 
the Caucasus 180 ft. in height and 12 ft. in girth. Bark of trunk 
brown, eventually exfoliating in thin scales. Young shoots 
slender, pale brown, densely hairy. Buds conic, acute, with 
chestnut-brown scales. Leaves arranged on the shoot like those 
of the common spruce, overlapping above, pointing forwards 
and concealing the shoot; those below spreading right and left 
and leaving the shoot bare; very short, in. long, quadran¬ 
gular in section, dark green, shining, bevelled, blunt or rounded 
at the apex, with one to four lines of stomata on each surface. 
Cones narrower than in the other species, cylindric, but tapering 
at each end, short-stalked, 3-4 in. long, in. wide w'hen 
closed, purple when growing, brown when ripe; scales obovate, 
tapering at the base, in. wide, the upper margin rounded 
and entire. Seed blackish, in. long, with a wing £ in. long. 
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Var. aurea Hesse. 

Leaves golden when young, turning green during summer. 


Var. aureo-spicata Beissner. 

Tips of shoots and young leaves yellow, turning green during 
summer. 

Var. nana Carriere. 

Var. compacta Hort. 

A broadly-pyramidal bush with a widely-spreading base. 


Var. pygmaea Hort. 

A prostrate bush of compact carpet-like habit. 


The Oriental spruce is a very distinct species, easily recog¬ 
nized by its pale brown hairy shoots and short, blunt, glossy 
leaves. 

As a native tree it is widely spread in the mountain ranges 
of Asia Minor, Armenia, and the Caucasus, at altitudes varying 
from 2,500-7,500 ft. It appears to have been introduced into 
England in 1839 and has proved one of the most successful 
conifers in cultivation. 

Wood similar in appearance and uses to P. Abies. It does 
not appear to be of any economic importance in N.W. Europe, 
but takes the place of P. Abies in the E. Mediterranean region. 
Young trees are used for Christmas trees in common with P. 

Abies . 

As a cultivated tree in Britain it gives excellent results, but 
is usually planted more for ornamental than for commercial 
purposes. It might well be grown under forest conditions, 
however, particularly in the warmer parts of the country where 
the results might be expected to equal those of the common 
spruce. It is less susceptible to insect attack than P. Abies. The 
dwarf forms are excellent plants for rock-gardens. 

Elwes and Henry, loc. cit., vi, 1362 (1912). 


Picea polita (Siebold and Zuccarini) Carriere. (Fig. 79.) 

Tiger-tail Spruce. 


Koehne CS ^° rano A * polita Siebold and Zuccarini; Picea Torano 


The tallest of the Japanese spruces, sometimes attaining a 
height of 130 ft. but usually only about half that size, with a girth 
of 3-9 ft. Bark rough, pale grey, lightly furrowed, breaking 
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into small irregular-shaped flakes. Branches numerous, hori¬ 
zontal, forming a tree of pyramidal outline. Young shoots 
stout, yellowish-brown, shining, without hairs. Buds ovoid, 
with obtuse, reddish-brown, closely pressed scales. Leaves 
spreading all round the shoot, f-J in. long, with their tips 



Fig. 79.— PICE A POL 1 TA. 

a, spray; b, winter bud; c, under-side of spray and leaves; d, section of leaf; c, sec 

pointing upwards, stout, curved, sickle-like, four-sided, but 
slightly compressed in section, ending in a spine-like point, 
stomata on each surface. Cones ovoid or cylindrical, stalkless, 
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3-4 in. long, i-2' in. wide, shining yellowish-green when growing, 
reddish-brown or cinnamon-coloured when mature; scales 
roundish with the upper margin rounded and minutely toothed; 
bracts minute. Seed £ in. long, with a wing | in. long. 

I he stout, stiff, sickle-shaped leaves, ending in prickly 
points, resemble those of no other spruce. 

As a native tree, P. polita is confined to the main island of 
Japan, where, according to Wilson, it is distributed from the 
Nikko region southwards, being apparently always found in 
volcanic soils of recent formation. It is nowhere common 
except at the northerly end of Lake Yamanaka, where there is 
a pure forest growing on an old lava flow. This spruce is much 
cultivated in Japan for decorative purposes. It was introduced 
into cultivation by John Gould Veitch in 1861. 

I he use of the wood is confined to local purposes, the species 
being too scarce for exploitation. 

P. polita grows well but slowly in British gardens, where it 
forms a dense pyramidal tree of considerable beauty. It 
succeeds in moist loamy and peaty soils and is one of the most 
popular of the rarer species for decorative garden work. As it 
begins to grow late in the spring it escapes injury from late frosts. 

Wilson, Conifers of Japan, 36 (1916); Clinton-Baker, Illustrations of 
Coniferce, ii, 45 (1909). 

Picea pungens Engelmann. 

Blue Spruce or Colorado Spruce. 

Picea commutata Hort.; P. Parryana Sargent; Abies Parlatorei Hort. 

Balsam; Colorado Blue Spruce; Parry's Spruce; Prickly Spruce; Silver 
Spruce; White Spruce. 

A tree attaining in N. America 80-100 ft. high, with a trunk 
up to 9 ft. in girth. Bark brownish-grey, 1 in. or more thick, 
deeply furrowed and scaly on old trunks. Young shoots stout, 
without hairs, glaucous at first, becoming orange-brown with 
age. Buds ovoid or broadly conic, J-f in. long, with scales 
reflexed at the apex. Terminal bud with keeled, long-pointed 
scales at the base. Leaves spreading more or less all round the 
shoot, but more crowded above than below, stout, rigid, 
incurved, and very prickly, in. long, varying in colour on 
different trees, dull green, bluish or silvery white, four-sided, 
with about six stomatic lines on each side. Cones cylindrical 
but slightly narrowed at each end, 2-4 in. long, green with a 
reddish tinge before ripening, pale shining brown when mature 
remaining on the trees till the autumn of the second season;' 
scales numerous, longer than broad, thin, tough, and flexible', 
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narrowing towards the toothed apex; bract much shorter than 
the scale, acuminate, fringed at the upper edge. Seeds £ in. 
long, half the length of the wing. 

Var. argentea Rosenthal. 

Foliage silvery. Leaves longer and more slender than in 
the type. 

Var. glauca Regel. 

Foliage conspicuously glaucous, especially when young. 

Var. Kosteriana Masters. 

Branches pendulous, foliage bluish. 

Var. Moerheimii Rufis. 

Leaves very glaucous. 

Var. prostrata Beissner. 

Of prostrate habit. 

Var. tabuliformis Beissner. 

A dense, low bush, usually with a flattened head. 

Var. viridis Regel. 

Foliage dull green. 

P. pungens may be known by its spreading, prickly leaves, 
glabrous shoots, and reflexed points of the bud scales. The 
leaves are usually more rigid than in P. Engelmanni, which it 
resembles to some extent. 

This spruce is a native of Colorado, E. Utah, New Mexico 
and Wyoming, usually growing on the banks of streams or 
rocky ledges at 6,000-10,000 ft. elevation. It was discovered on 
Pikes Peak in Colorado in 1862 by Dr. Parry and was shortly 
afterwards introduced into cultivation. Cuttings were obtained 
from America in 1877 by Anthony Waterer, who planted them 
in his nursery at Knap Hill. 

Wood soft, weak, close-grained, creamy-white to pale 
brown, knotty, the best qualities finishing with a satiny surface, 
about equal to P. glauca in quality. Used locally, but of little 
commercial importance, and said to be the least useful of the 
American spruces. 

P. pungens is grown in Britain for decorative purposes, but 
is often disappointing. The blue or glaucous-leaved forms are 
very popular and are strikingly handsome when young, but 
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they are difficult plants to keep in health and many lose their 
colour and fail after attaining the height of 6-12 feet. Even 
young plants 2-4 ft. high in nurseries sometimes go wrong and 
suddenly lose their leaves when in apparently good health. 
This premature leaf-fall is often due to the presence of 
Neomyzaphis abietina ; but, being an alpine tree, it also 
probably misses the long winter's rest to which it is accustomed 
in a natural state, and becomes enfeebled by our milder and 
more enervating climate. Although P. pungens is constantly 
planted at low elevations throughout the country, it appears 
to be better adapted to high ground and may be expected to be 
a more satisfactory tree in mountainous districts than in the low 
country of S. England. From a batch of seedlings it is usually 
possible to select both green and glaucous-leaved forms. The 
most distinct varieties are obtained by grafting, but var. glauca 
can be raised from seeds and seedlings are more satisfactory 
than grafted plants. 

Sudworth, The Spruce and Balsam Fir Trees of the Rocky Mountain 
Region, 14-17 (1916). 


Picea rubens Sargent. 

Red Spruce. 

Picea australis Small; P. nigra var. rubra Engelmann; P. rubra (Duroi) 
Link [not A. Dietrich]; Abies nigra var. rubra Michaux; A. rubra Poiret; 
A. rubra var. arctica Lindlev and Gordon; Pinus amerieana Gaertner. 

Black Spruce; Blue Spruce; Double Spruce; He Balsam; Spruce Pine. 

A tree attaining in N. America a height of 70-80 ft. and a 
girth of 6-9 ft. Bark of trunk reddish-brown and scaly. 
Branches slender, spreading, often covering the trunk to the 
base and forming a tree of conical habit. Young shoots reddish- 
brown, very hairy. Buds ovoid-conic, more or less concealed 
by the upper leaves, with long awl-shaped points to the outer 
scales. Leaves crowded, mostly on the upper side of the shoot, 
yellowish or grass-green, slender, more or less incurved and 
twisted, £-§ in. long, blunt or short-pointed at the apex, with 2-4 
stomatic lines on each surface. Cones ovoid-cylindric, narrow¬ 
ing abruptly to a stalk-like base, 1^—2 in. long, in. broad, 
green or purplish when growing, shining brown when ripe, 
usually deciduous in the second year; scales | in. long, the upper 
margin entire or toothed. Seeds mottled dark brown, -£ in. long 
with a wing about in. long. 

Var. virgata (Rehder) Fernald and Weatherby, f. 

This differs from the type in the long, slender branches 
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which are entirely without branchlets. It was found at the base 
of Mount Hopkins, Massachusetts, as a single tree from which 
grafts were taken and propagated at the Arnold Arboretum. 
It has a parallel form in the European snake spruce, P. Abies 
var. virgata. [See Rhodora, ix, p. no (1907).] 

P. rubens is distinguished from all the other spruces by its 
crowded, incurved, grass-green leaves, peculiar bud-scales, and 
hairy shoots. 1 It is allied to the black spruce, which has similar 
shoots and bud-scales, but the foliage is glaucous-green and 
almost straight. It has been confused with P. orientalis but the 
cones are entirely different. 

The red spruce is found wild in Nova Scotia, Prince Edward 
Island, the valley of the Saint Lawrence and the N.E. United 
States. Extensive forests of it occur in New York, where in the 
Adirondacks it reaches 4,500 ft. altitude. It extends through 
the Alleghany Mountains to Pennsylvania and N. Carolina. 
Introduced before 1755. 

Wood very similar to that of P. glauca and used for similar 
purposes. 

It is not common in Britain, but good specimens exist at 
Stanage Park, Radnorshire, and Penjerrick near Falmouth, 
and in Rhinefield Drive in the New Forest. 

Small, Flora, S.E. United States, 30 (1903); Bot. Mag. t. 9446 (i 93 ^)* 

X Picea Saaghyi Gayer. 

Picea jezoensis x P. glauca. 

This hybrid is described as having resinous winter buds and 
triangular leaves, glaucous above, green beneath, with sharp 
points. First noticed about 1917. 

Picea Schrenlciana Fischer and Meyer. 

Schrenk’s Spruce. 

Picea obovata var. Schrenkiana Carriere; Abies Schrenkiana Lindley 
and Gordon. 

A large tree, 100 or more feet high in its native country, 
where it often assumes a narrowly pyramidal or columnar habit. 
Young shoots grey, glabrous or with scattered hairs. Buds 
ovoid or dome-shaped with obtuse scales, the terminal bud 
surrounded by long-pointed, hairy scales. Leaves spreading 
more or less all round the shoot, dark shining green, resembling 

1 We have seen forms of P. Abies with very hairy shoots, but the buds 
of the latter species are quite distinct. 
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in appearance those of P. Smithiana , but shorter, dense, and 
pointing forward on the upper side of the shoot, those on the 
lower side less numerous and spreading, f-ij- in. long, rigid, 
tapering to the sharp-pointed apex, obscurely quadrangular in 
section with about 3 stomatic lines on each side. Cones 
cylindric, blunt, 3-4 in. long by i-id in. wide, dark shining 
brown; scales numerous, closely overlapping, longer than 
broad, with the upper margin wavy. Seed in. long, with a 
wing £ in. long. 

Resembling P. Smithiana in foliage, but the branchlets are 
not pendulous, and the leaves are shorter and less regularly 
arranged round the shoot. 

This spruce is widely distributed in Central Asia, especially 

in Russian Turkestan, where it forms large forests at from 

4,500-10,000 ft. elevation. It extends eastward through 

Chinese territory along the Thianshan Mountains. It was first 

found in 1840 in Soongaria by Schrenk, after whom it was 
named. 

P. Schrenkiana was introduced into cultivation in the late 
seventies of last century, but has never become common. The 
largest tree reported for the Conifer Conference in 1931 was 
39 it. high, at Hergest Croft. 

Although the wood of this spruce appears to be very similar 

to that of P. Abies, the inaccessibility of the forests and their 

long distance from the coast prevent the successful exploitation 
of the timber. 

It is unsuitable for general cultivation in Britain. 

Elwes and Henry, loc. cit., vi, 1364 (1912); Clinton-Baker, loc. cit., 
n, p. 48 (1909). 


Picea sitchensis (Bongard) Carriere. (Fig. 80.) 

Sitka Spruce. 


Picea Menziesii Carriere; P. sitkaensis Mayr; Abies Menziesii Lindley; 

A. sitchensis Lindley and Gordon; Pinus Menziesii Douglas; P sitchensis 
Bongard. 

Great Tideland S P ruce; Menzies Spruce; Silver Spruce; Tideland Spruce' 
Western Spruce. * 


A tree attaining a height of 160-180, or occasionally 200 ft., 
and a trunk-girth of 24-36 ft. or more above the buttressed base 
in W.N. America, but ordinarily 100-125 ft- high, with a trunk 
9-18 ft. in girth. Exposed trees are of broadly pyramidal 
outline, but those grown close together under forest conditions 
have gradually tapering trunks clear of branches for 40-80 ft 
In Alaska it is much smaller, often becoming shrubby in habit 
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Bark dark purple or reddish-brown, with thin exfoliating scales. 
Young shoots light brown or buff-coloured, without hairs. Buds 
ovoid, with obtuse scales. Leaves flattened, rigid, standing out 
all round the shoot, f in. long, ending in sharp, horny points 



Fig. 8o .—P 1 CEA S 1 TCHENSIS. 

a, spray; b, branch ending in male catkin; c, shoot and leaves, from beneath; d, leaf from 

above; e, section of leaf; /, stamens. 

which render the leaves prickly to the touch, dorsal surface 
bright green, deeply keeled; ventral surface with two broad 
white bands of stomata. Cones oblong, cylindrical, 2-4 in - 
long, light brown when mature; scales, thin, papery, oblong 
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or oblong-oval, with unevenly toothed margins; bracts 
lanceolate, about half as long as the scales. Seed with a wing 
three or four times its length. 

P. sitchensis may be distinguished from the other flat-leaved 
spruces by its stiffly spreading, prickly leaves, which are 
strongly keeled on the dorsal surface, and blue-green in colour. 

The Sitka spruce extends further north-west than any other 
N. American conifer, its westerly limit being the east end of 
Kadiak Island. It extends through the coast region of Alaska, 
British Columbia, W. Washington, Oregon, southwards to 
N. California, rarely extending inland more than 50 miles. It 
was first found in 1792 at Puget Sound by Archibald Menzies, 
the distinguished traveller after whom it was first named by 
Lindley, but was not in cultivation until introduced by Douglas 
in 1831. 

Wood light in weight, straight-grained, long-fibred, strength 
value very high in comparison to weight; soft, easily worked, 
finishing with a fine, smooth, satiny surface, sapwood cream- 
coloured, heartwood a little darker or sometimes pinkish; 
shrinkage small, even. The most valuable of all spruce woods, 
and obtainable in large dimensions; planks up to 30 ft. long and 
30 in. wide, and narrower planks up to 40 ft. long. It is used 
for building construction, aircraft, general joinery, and all the 
other purposes of spruce, including pulp for paper manufacture. 
Its combined qualities of strength and lightness rendered it 
peculiarly suitable for early aeroplane construction, and during 
the 1914-1918 war the timber, which had previously been 
scarcely known in England, was in great demand and became 
one of the most widely used woods for this purpose. Large 
quantities were imported from British Columbia and U.S. ports 
under the name of silver spruce, a trade name which at first 
included other woods, probably Picea Engelmanni and Tsuga 
heterophylla, but was later restricted to P. sitchensis. 

Tests made on green material by the Canadian Forest Pro¬ 
ducts officials were given in the Catalogue of the Empire Timber 
Exhibition (London), 1920, as follows: 

Weight, green (moisture 25 per cent, wood 75 per cent), 
29 lb. per cubic ft. 

Tension, strength across the grain, 299 lb. per square in. 

Compression, strength across grain at elastic limit, 288 lb. 
per square inch. 

Compression, crushing strength with the grain, 2,574 lb 
per square inch. 
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Shearing, strength with the grain, 625 lb. per square inch. 

Bending, modulus of rupture (breaking strength), 5,454 lb. 
per square inch. 

Bending, modulus of elasticity (stiffness), 1,413,000 lb. per 
square inch. 

Hardness, weight required to half imbed a 0.444 in. steel 
ball, 352 lb. 

Compared with the wood of P. Eagelmanni, it is much 
stronger, and each species should therefore be marketed under 
distinct names. 

P. sitchensis gives excellent results under cultivation in 
Britain, thriving from sea-level in the mildest parts of the 
country up to a considerable elevation in exposed parts of the 
Scottish Highlands. Under mild climatic conditions it some¬ 
times grows very fast, forming leading shoots 4-5 ft. long in a 
single season. It succeeds in sandy soil quite close to high-water 
mark and also in wet, boggy land at altitudes of 1,000-1,400 ft. 
Planted in places where European spruce has failed it is growing 
vigorously and is giving good results on cold bogland in exposed 
places in W. Scotland where cold weather is experienced until 
late spring. Sir John Stirling Maxwell is using it extensively at 
Corour at an elevation of 1,400 ft. to plant very wet bogland 
where there have been failures with other trees. On this estate, 
under the Belgian or raised-turf system of planting, it is growing 
well and forming shoots 12 in. or more long each year. Two of 
the best plantations in N. Britain were, in 1923, on Mr. H. J. 
Baird’s estate in Kincardineshire. The larger of the woods, 
extending to 83 acres, lay on north and north-west slopes at 
elevations of 700-800 ft. The soil is deep peat, and at planting¬ 
time was so wet that deep, open drains had to be made at 
frequent intervals. In this case a mixture of Sitka spruce, 
common spruce, Scots pine, and Douglas fir was planted. The 
other was a pure plantation of about 12 acres at an elevation of 
900 ft. Planting in both cases was carried out in 1878, and 
when the trees were seen in 1912 the Sitka spruce averaged 
50 ft. of timber. In the bigger plantation Sitka spruce had 
gained the ascendancy over other species, many of which had 
been thinned, and most of the trees were of rather small girth. 
There were good plantations in other places but most of the 
older trees were felled during the 1939-1945 war. 

Ornamental specimens exceeding 100 ft. in height exist m 
Britain. In British Columbia the best trees are found at the 
lower elevations in rich valley bottoms, and commercial timber 
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is rarely found at a greater altitude than 1,000 ft. It forms less 

than 7 per cent of the merchantable timber of the coast forests, 

although single trees have been known to contain from 8,000- 

10,000 board ft. and occasionally 15,000 board ft. of timber. 

Seed of high germinating quality is produced in abundance and 

reproduction is good in moist soils rich in vegetable matter. 

Young trees withstand a good deal of shade. Unless grown 

close together the branches live for a considerable time and the 

wood becomes knotty. There are some very tine specimen trees 

in and near the National Pinetum at Bedgebury. They are 

85 _ 95 years old, go-no ft. high and contain quite 200 cubic 

feet of timber each. During the war a small plantation of trees 

of similai age was cut down and many of the trees exceeded 

100 ft. in length and contained over 200 cubic feet of timber. 

In exposed places it keeps its leader long after both Douglas 

fir and redwood have lost theirs and become flat headed. 

In low and wet places young trees suffer from spring frosts 

but n° more so than European spruce growing under identical 

conditions. In British Columbia Sitka spruce is sometimes 

seriously harmed by a bark beetle, Dendroctonus obesus, 

Mannh.; it is the host of one generation of Adclges conleyi 

Gillette, which also attacks Douglas fir and is referred to 

under the description of that tree. In Britain it is sometimes 

injured by the green fly, Neomyzaphis abiclina: see generic 
description. 


Sudworth, Trees of the Pacific Slope, p. 81 (1908); Whitford and Craig 
rorests of British Columbia, 199 (1918); George A. Garratt, M. F., The 
Mechanical Properties of Wood (1931). 


Picea Smithiana (Wallich) Boissier. (Fig. 81.) 

West Himalayan Spruce. 


Picea Morinda Link; Abies Khutrow Loudon; 
Pmus Khutrow Royle; P. Smithiana Wallich. 


A. Smithiana Lindley: 


A tall stately tree of pendulous habit, attaining in the 
Himalaya a height of 200 or more ft. and a girth nf ft. Bark 
brownish-grey with shallow furrows and rouridedor squarish 
scales. Branches conspicuously drooping. Young shoots pale 
brown or greyish, shining, without hairs. Buds spindle-shaped, 
2 ln - long, with reddish-brown, closely overlapping scales; the 
terminal bud with awl-shaped scales at its base. Leaves spread¬ 
ing all round the shoot, incurved, pointing forwards, long and 
slender, about U in. long, dark green, tapering to a fine, horny 
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point, quadrangular in section, with about two lines of stomata 
on all four sides. Cones cylindric, but tapering at each end, 
4-7 in. long, i£—2 in. wide, bright green when growing, bright 
brown when ripe; scales smooth and shining, broadly obovate, 



F,g. 81 .—P 1 CEA SMITHIAN A. 

a. branchlet with winter bud; b, under-side of leaf and shoot; c, section of leaf. 

narrowed at the base; margin entire; bract rudimentary. Seeds 

dark brown, with the wing about § in. long. 

The pendulous habit and long dark, incurved leaves, 
tapering to a sharp point, are unlike those of any other Picea. 
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P. Smithiana is found throughout the W. Himalaya from 
Afghanistan to Nepal, from 7,000-12,000 ft. elevation. It forms 
mixed forests with Abies pindrow and is often a very fine tree, 
though of sombre aspect. 

Dr. Govan of Cupar first raised trees in Britain in 1818, at 
Hopetoun House near Edinburgh. 

Little is known ot the wood in the British Isles, but from 
small specimens it appears to be very like that of P. Abies. 
It can, however, be procured in larger sizes. Its economic uses 
are similar to those of common spruce, and it is in great request 
in India for matches and for paper pulp. In a wild state it is 
said to suffer seriously from heart-rot. 

P. Smithiana is only grown for ornamental purposes in 
Britain. It forms a handsome specimen, its long weeping 
branchlets giving it a very distinct appearance. It is quite hardy, 
although in a young state it is liable to injury by spring frosts, 
and is easily raised from seeds. Under natural conditions it 
withstands moderate shade but requires more light than most 
of the spruces. Troup 1 says that young plants are not so readily 
eaten by goats as are young plants of the blue pine. Like other 

spruces it requires moist soil and grows best under cool and 
moist climatic conditions. 


Picea spinulosa (Griffith) Henry. 

Sikkim Spruce. 

Picea morindoides Rehder; Abies spinulosa Griffith. East Himalayan 
bpruce. 

One of the tallest of the spruces, attaining a height of over 
200 ft. in the Himalaya. Branches pendulous, like those of 
P. Smithiana. Bark rough, scaling off in small, squarish plates. 
young shoots slender, glabrous, yellowish in colour at first, but 
becoming grey with age. Buds ovoid, about £ in. long, pale 
brown, slightly resinous, with obtuse scales. Leaves more or 
less irregularly arranged round the shoot, crowded and closely 
overlapping on the upper side, flattened, f-il in. long, keeled 
on both surfaces, tipped with a sharp point, dorsal surface green, 
ventral surface with two lines of stomata. Cones cylindric,' 
blunt, 2-3-J in. long and about 1 in. wide, green with a purple 
margin to the scales when young, shining brown when ripe- 
scales roundish, tapering at the base, with a finely toothed 
margin. Seed \ in. long, with a wing about in. long. 

1 Silviculture of Indian Trees, iii, pp. 1143-1154 (1921). 
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Distinguished from P. sitchensis, which it somewhat resem¬ 
bles by its radially arranged leaves. 

The Sikkim spruce is the only species occurring in the 
E. Himalaya, where it was discovered about 1841 by Griffiths 
in Bhutan, 150 miles east of the Sikkim frontier at 8,500-10,000 
ft. altitude. It has since been found in the Lachen and Chumbi 
valleys of Sikkim. In the former valley trees of immense height 
have been found, one fallen specimen measuring 220 ft. from 
the roots to where it had broken off. 

P. spinulosa was introduced into cultivation by Sir George 
King, who sent seeds to Europe about 1878. Very few trees are 
known in the British Isles, and it appears to be more tender 
than P. Smithian a. There are good specimens at Castlewellan, 
Leonardslee, Menabilly and Chetley Place, Liphook; but in 
some places it has possibly been passed over for P. Smithiana 
which it much resembles in habit and with which it was formerly 
confused. The tallest trees recorded for the Forestry Conference 
in 1931 were 57 ft. high. 

Wood very similar in appearance to that of P. Smithiana, 
but said to be harder and heavier. 

If seeds were obtained from a high elevation, the resulting 
plants would probably be hardier than those now growing in 
this country. At present it is found to give the best results in 
the warmer parts of the country, where the soil is good and 
moist. 

R. S. Troup, Silviculture oj Indian Trees, iii, p. 1154 (1921); Bot. Mag., 
t. 8169 (1907); Elwes and Henry, op. cit., vi, 1392 (1912). 


Picea Wilsonii Masters. 1 (Fig. 82.) 

P. Watsoniana Masters. 

A small tree, about 40 ft. high in China, with slender, 
horizontal branches of more or less equal length from the base 
to the top of the tree. Young shoots glabrous, whitish or grey, 
shining, furrowed, becoming brownish with age. Winter buds 
ovoid, up to about ^ in. long, with chestnut-brown scales. 
Leaves densely clothing the shoot above, but spreading in two 
lateral sets below at right-angles to the shoot, quadrangular, 
dark shining green, up to 1 in. long, very narrow, slightly 
curved with 3-4 lines of stomata on each surface. Cones smal , 
about 2 in. long, falling from the tree soon after they are ripe, 

1 Gard. Chron Ser. 3, xxxiii, 133, figs. 55 * 5 6 ( I 9 ° 3 )- 
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scales pale brown, glabrous, with rounded, entire or irregularly 
toothed margins. 

Frequent on the mountains of N.E. Hupeh, China, 
between 4,800-7,500 ft. altitude, and also occurring in N.W. 
Szechuen. 

Young plants in collections differ from all the other Chinese 
spruces in cultivation by their very narrow, dark shining green, 



Fig. 82 .—VICEA WILSON 11. 

a, spray from above; b, from side; c, winter bud; d. under-side of shoot and leaves; 

c, section of leaf. 

sharp-pointed leaves. It has proved to be a most unsatisfactory 
tree in the National Pinetum at Bedgcbury, being perhaps the 
worst of the spruces to suffer from spring frosts. 

PI. WHs., ii, 27 (1914). 
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PINUS Linnaeus. 

Pines. 

The true pines are evergreen resin-yielding trees, belonging 
to the tribe Abietinece and widely distributed in the northern 
hemisphere from the limit of tree growth on the plains of N. 
Europe, Asia, and N. America, to the sub-tropical regions of 
N. Africa, the Canary Islands, Asia Minor, Burma, the Philip¬ 
pine Islands, Central America, Florida, the Bahamas, and 
British Honduras. In tropical countries they are usually found 
at sub-tropical or warm temperate altitudes, rarely on the plains. 

\ oung to middle-aged trees are usually of pyramidal habit 
with horizontal branches disposed in regular whorls, but mature 
trees may have flat, round, or spreading crowns. The trunks 
of isolated trees are usually large at the base and taper rapidly 
as they advance in height, the lower branches being retained 
thioughout life. Forest-grown trees lose their lower branches 
early and mature with long, clean, columnar trunks with little 
taper but smaller at the base than those of isolated specimens. 

In a few species the production of more than one leading shoot 
is fairly common. 

Bark usually thick, rough, and deeply furrowed, but in 
some species thin and scaly. The long shoots produced in 
spring either form a single internode 1 consisting of ( a) a leafless 
base which often bears the staminate flowers, (b) a longer upper 
portion bearing foliage and ending in a terminal bud surrounded 
by a whorl of smaller buds, one or more of which may be 
replaced by pistillate flowers (young cones), or the long shoot 
consists of two, or rarely more, internodes, 2 each with a leafless 
base, a leaf-bearing portion, and a whorl of buds. Some species 
are liable to produce occasional shoots bearing juvenile leaves 
until advanced in age. Such shoots often appear from adventi¬ 
tious buds. The terminal buds vary in character in different 
species as regards the shape and character of their scales, which 
may be resinous or non-resinous. 

Leaves of three kinds: (a) Primordial leaves borne on seed- 
ling plants, solitary, spirally arranged, linear lanceolate, and 
toothed; (b) Scale leaves bearing in their axils the short shoots, 
triangular lanceolate entire or fringed in margin, and soon 
deciduous, except the basal portion; ( c ) Adult leaves, needle- 

1 Termed uninodal pines by Shaw, Genus Finns. 

2 Multinodal pines of Shaw. 
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like, persistent 2 or more years, borne in clusters usually of 2, 3, 
or 5, according to species, sometimes more on luxuriant plants, 
margin often minutely toothed, the section semi-circular in the 
two-leaved species, triangular in three to five-leaved species; 
fibro-vascular bundle branched or simple; resin canals 2 or 
more, varying in position. 1 Sheath enclosing the leaf-bundles 
persistent; deciduous or partly so. The leaves when bruised 
emit a pungent odour owing to the liberation of an oleo-resin 
rich in oil of turpentine. 

Male and female flowers appearing on the same tree and 


borne during late spring and early summer. Male flowers yellow 
or reddish, produced in groups of cylindrical cones round the 


base of the young shoot; their presence in winter being notice¬ 


able by a distinct swelling around the base of the bud. The male 
flower consists of numerous overlapping, stalkless, two-celled 
anthers, with a crest-like roundish connective. Female flowers 
in cones usually terminal or subterminal, but occasionally borne 
at irregular intervals on the young shoots, composed of two 
series of scales, very minute bracts which disappear in the ripe 
cone and large ovuliferous scales, each of the latter bearing two 
pendulous ovules. The scales open to receive the wind- 
distributed pollen in the first year and close immediately after¬ 
wards, actual fertilization of the ovule, i.e. the arrival of the 


pollen tube at the embryo sac, not occurring until May or June 
of the following year, when the cone rapidly increases in size, 
usually ripening at the end of the second year, but in P. Pinea 
and P. leiophyUa not maturing until the third autumn. The 
male flowers shrivel and fall soon after the dispersal of the 
pollen. Mature cones very variable in outline, symmetrical or 
oblique, the scales thin, or thick and woody. Exposed part of 
each scale thickened and showing the apex of the growth of the 
first year as a terminal or dorsal protuberance or scar called the 
umbo, which is often provided with a prickle or stout hook. 
I he cones of most species open their scales when ripe and release 
the seeds, but in a few species the scales remain closed and the 
seeds are liberated by the cones falling and rotting or by squirrels 
and other animals in search of food. In some species the cones 
remain on the trees unopened for many years, the scales 
ultimately separating when scorched by forest fires. 

Seeds nut-like, the kernel being surrounded by a shell (testa) 


’ rhu resin canals may be: i. Marginal against the hypoderm; 2, 
Internal against the endoderm; 3, Medial in the green tissue; 4, Septal] 
touching both endoderm and hypoderm. 
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of varying hardness. In many species each seed is furnished 
with a wing which aids in dispersal, but in other species the 
wing is rudimentary or absent. 

The wood is fairly uniform in character with the early 
(spring) and late (summer) wood well marked The medullary 
rays are numerous but fine. Heartwood and sapwood are well 
defined, particularly in the species known as "hard pines", 
where the heartwood is much darker than the sapwood. In the 
" soft ' or " white pines " the dividing line is also well defined, 
although the colour is paler and more uniform. Newly worked 
wood has a resinous odour which varies in intensitv according 
to species. It is very inflammable, so much so that wood of 
some species has been used for torches. 

Many of the pines yield timber of vast economic importance 
which is used for innumerable purposes, including the con¬ 
struction of bridges and viaducts, house-building, railway 
sleepers and street paving blocks, furniture, pattern-making, 
toys, carving, box-boards, paper pulp, etc. When used in 
contact with the ground, however, the wood should be treated 
with creosote or some other preservative. 

Several species yield (by tapping) an oleo-resin which bv 
distillation furnishes turpentine and rosin. The wood is sub¬ 
jected to distillation by two distinct methods, destructive or dry 
distillation, and steam distillation. By the former method the 
wood is calcined in retorts in the absence of air. As the various 
gases or vapours are given off they pass by special openings 
into a copper condenser. The crude distillate is then refined 
and yields light and heavy tar oils, turpentine, pitch, pyro¬ 
ligneous acid, etc. The residue of the wood is withdrawn as 
charcoal. A smoke deposit furnishes lampblack, and various 
gases are available for fuel. Roots and waste wood can be 
profitably dealt with by this means. Some interesting per- 
ticulars were given by Nelson Courtlandt Brown in his book, 
Forest Products, their Manufacture and Use (1919); on the 
destructive distillation of pinewood, he recorded that an 
average cord of wood (128 cubic ft.) of P. palustris, in the 
United States, yields 7 gallons of turpentine, 2 gallons of pine 
oil, 32 gallons of tar oils, 41 gallons of tar and pitch, and 39 
bushels of charcoal. In steam distillation the wood is reduced 
to small chips before placing in the retort; it is then treated 
with steam for several hours, which removes most of the 
turpentine and oils. The steam and oil are then passed into 
a condenser and thence into a separator. After processes, 
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turpentine, pine oil, and rosin are obtained. An improvement 
on the steam extraction of these products is the use of a solvent 
such as naphtha, benzol, gasoline, etc. 

Pine-leaf oil, chiefly used for medicinal purposes, is pro¬ 
cured by the distillation of the leaves of certain species. Early 
in the present century efforts were made to turn the leaves to 
good account by reducing them to fibre which was used for 
weaving into medicated underclothing, for the manufacture 
of coarse matting resembling coconut matting, for surgical 
dressings, and for stuffing upholstery, mattresses, etc. 1 The 

water used in the reduction of the leaves to fibre was used for 
medicinal baths. 

The seeds of a number of species are an important article 
of food, whilst the inner bark and sapwood have also been used 
for food in times of scarcity by the North American Indians. 

The variable quality of the timber, not only of different 
species but of the same species of pine, makes comparison of 
the economic properties difficult, but for general purposes they 
may be grouped as follows, taking the first-named species in 
each group as the standard of quality: 


Timber: Hard 

Grade A. 

Pintis palustris. 

,, caribeva. 

,, canariensis. 

Grade B. 

Pinus sylveslris. 

,, resiuosa. 

,, Thunbergii. 

,, densiflora. 
nigra. 

Grade C. 

Pinus cchinata 
,, ponderosa. 

,, T ceda. 


Pines. 

Grade D. 

Pinus Pinaster. 

Puica. 

,, halepcnsis. 

radiata. 

,, muricata. 

,, glabra. 

,, Roxburghii. 

,, contorta, var. latifolia. 

Grade E 
Pinus Banksiana. 

,, contorta. 

,, virginiana. 

,, Coultcri. 

.. Sabiniana. 


Timber: Soft Pines. 

Grade A. Grade B. 

Pinus Strobus. Pinus Cembra. 

,, monticola. ,, Wallichiana. 

,, Lambertiana. ,, Pence, 

koraiensis. 

Grade C. 

Pinus parviflora. 

,, flexilis. 


1 Pine-needle Fibre. Dipl. & Cons. Rep., Ann. Ser. 
Nos. 2570, p. 9 and 2666, p. 23 (1900C 


(State of Oregon), 
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Pines from which Turpentine and Rosin are obtained. 


Europe. 
Pinus Pinaster. 

,, sylvestris. 

,, nigra. 

,, hale pensis. 

India. 

Pinus Roxburghii. 
,, Wallichiana. 
,, M erkusii. 

,, Kliasya. 


N. Africa. 
Pinus lialepensis. 

N. America. 
Pinus palustris. 

,, caribcea. 

.. echinata. 

,, ponderosa. 


Pines with Edible Seeds. 


Europe. 
Pinus Pinea. 

Cembra. 


9 9 


China. 

Pinus Armandi. 

Siberia. 
Pinus Cembra. 


N. America. 

Pinus cembroides. 

,, var. edulis. 

,, ,, monophylla 

,, ,, Parry ana. 

Sabiniana. 

Torreyana. 

Coulteri. 


9 9 


9 9 


9 9 

9 9 

9 9 


India and Afghanistan. 
Pinus Gerardiana. 


Cultivation .—Pines are naturally light-loving trees, and 
although a few species withstand partial shade for several years 
they are suppressed sooner or later if full light is not available. 
Most of the species require well-drained soil, but a few, notably 
P. Tceda, succeed on wet land. Several species thrive in the 
pure sand dunes near the sea, others in gravelly soil or amongst 
rocks where soil is scarce, on poor ground that has gone out of 
cultivation, in good loam and in peat; whilst a few may be 
grown in clayey soil. Certain species are unsuitable for limy 
soil but others, such as Austrian pine, thrive in soil of a cal¬ 
careous nature. Some withstand a good deal of exposure and 
are amongst the best of all trees for affording shelter in wind¬ 
swept areas. The species that can be successfully grown in the 
British Isles require well-drained land, and it is useless planting 
them in wet places or in sour soil. Although many of the pines 
succeed on dry sites, some species suffer when the groun 
becomes thoroughly dried out and remains so for a considera e 
time. P . densiflora, P. Thunbergii, and P . Banksiana are 
instances of such species. Pure atmospheric conditions are 
essential, and it is useless planting pines in the neighbourhoo 
of smoky towns or near large chemical works. 




1*1 11/ XX 17 / 


Photo, by /•. H S. Hll/'ur . A #v 

Pinas l.anilnrtiaua nkah Moi*nt Shasta. C alifornia 
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Photo. h u D. a. Quantrlll, Tunbridge Well* 


PLATE XXVIII. Picea Smithiana and Finns sylvestris at Dunorlan, 
Tunbridge Wells by permission of Tunbridge Wells Corporation. 
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As some species are very widely distributed it is necessary 
when collecting or purchasing seed to give attention to the 
country and altitude where the seedlings are to be grown. Thus, 
seeds of a species distributed longitudinally for 500 miles if 
collected at the most southerly limit may produce trees that are 
too tender to be grown at the most northerly extreme of distri¬ 
bution, and trees raised from seeds collected at a low altitude 
may be tender in a country with a more northerly latitude, 
whereas seeds from a higher altitude on the same mountain 
may produce trees that are perfectly hardy in a more northerly 
country. At the same time seeds taken from trees growing in a 
very cold region and planted in a much warmer country may 
not not give good results, owing to the restricted resting period 
causing premature activity in spring. Seeds of P. sylvestris 
ripened in Scotland produce plants more suitable for the British 
Isles than those matured in N. Russia or at a considerable 
elevation in the Alps. It is also w'ise to take seeds from well- 
grown trees rather than from indifferent specimens. Cones that 
do not shed their seed readily may be assisted by the judicious 
application of fire-heat. When purchasing seed,' new seed only 
should be taken, for although that of certain species may be 
kept in cold storage for several years and maintain a fair germi¬ 
nation percentage, new seed is always the best. The more oily 
the seeds the sooner do they lose their vitality. The species vary 
as to the age at which they produce fertile seeds. Eleven year 
old trees of P. sylvestris have been known to give 85 per cent 
germination from their seeds, w'hile trees of other species 
growing under similar conditions have produced no good seed 
at the same age, and others have not even flowered. 

In raising large numbers of seedlings, the seeds should be 
sown out of doors in March or early April, in beds 3-4 ft. wide 
separated by narrow paths, after thorough preparation of the 
soil the seeds being covered by up to \ in. of light soil made 
moderately firm. Protection from mice and birds must be 
provided, and when the seedlings appear they must be shaded 
pt necessary) from hot sun. Small quantities of seed may be 
sown in pots or boxes in cold frames, but plants so raised must 
jc lined out in nursery borders at an early date. Seedlings may 

. lett j or one or two years in the seed-beds according to their 
size and closeness. They must then be lifted, long roots trimmed 
graded into two sizes, deformed and weak plants discarded and 

, ‘ ned out ln mir sery borders for one or two years before 
planting in permanent places. The roots must not be allowed 
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to become dry between lifting and planting. All pines are 
impatient of root disturbance, and when started in nurseries 
they should be transplanted to permanent places when not more 
than 12 in. high unless they can be given individual attention 


afterwards; even then it is not wise to defer permanent planting 
until after the plants are 2 ft. high. The planting time varies 
according to climatic conditions. Where mild and moderately 
moist weather is experienced during winter, planting may be 
carried out at any period between the middle of September and 
the middle of April. Where dry spring weather prevails planting 
is best done in autumn or early winter, but where severe weather 
is experienced and growth begins late in spring, planting may 
be delayed until May or early June. Deep planting must be 
avoided, the top roots being just covered with soil. 

The preservation of the terminal shoot from injury is impor¬ 
tant, for an interruption of the terminal axis may result in the 
suppression of the tree. Well-placed, vigorous trees may 
produce several leading shoots from adventitious buds after an 
injury to the original leader. In such cases an early removal 
of superfluous shoots is necessary to prevent permanent injury 
to the trees. Weakly trees, however, rarely recover from a 
serious injury to the leader. In a few species the production of 
more than one leading shoot is characteristic, and in such cases 
it is unnecessary to restrict the trees to a single leader. Lower 
branches of forest-grown trees are killed from lack of light, and 
they usually fall naturally; any that remain after the trees begin 
to increase rapidly in girth, however, should be removed to 
prevent knotty wood. Ornamental trees may be pruned when 
necessary during summer or winter, but they do not respond 
so readily to branch-shortening as do broad-leaved trees, and 
it is often better to remove branches outright than to shorten 
them. Lower branches of isolated trees must be removed 
gradually to prevent too great an area of trunk being suddenly 
exposed to bright sun. 

Numerous pests and diseases due to insect or fungus agency 
attack the pines. Some are of little more than local importance 
and are easily dealt with, but others cause widespread 
destruction. A few of the most destructive insects are: Hylobius 
abietis Linnaeus (Pine Weevil), which destroys young plants. 
The larvae feed on dead wood such as old stumps and roots, 
but the mature insects feed on the bark of young trees and 
sometimes ruin whole plantations. Correct cultural methods 
and short sections of young Scots pine wood placed about the 
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plantations as traps are the most effective means of dealing 
with the pest; traps must be frequently examined, the weevils 
being collected and destroyed. The Pine Bark Beetles ( Myelo- 
philus piniperda Linnaeus, and M. minor Hartig), the Pine 
Longicorn Beetle ( Rliagium bifasciatum P'abr.), and the 
Banded Pine Weevils ( Pissodes notatus Fabr.), and P. pini 
Linnaeus), cause injury by the larvae feeding on the cambium. 
Sickly or dying trees are usually the first to be attacked. Their 
removal and the immediate burning of the bark may check the 
spread of the pest. The bark should be removed from cut timber 
in places where this insect is known to be. The Pine Sawfly, 
Diprion ( Lophyrus ) pini Linnaeus is sometimes destructive 
amongst young trees lrom the larva; feeding on the leaves. 
Hand-picking and destroying the larvae are the most effective 
means of coping with this insect, other than the protection of 
insect-eating birds. The Resin-gall Tortrix Moth, Evetria 
(■ Retinia ) resinella Linnaeus, and the Pine-shoot Tortrix Moth, 
E. buoliana Schiff, cause considerable injury to young and old 
trees by the larvae destroying the leading shoots of trunks and 
branches. In some cases injured leading shoots recover, but an 
ugly curve is given to the trunk, which is very noticeable for 
many years. Hand-picking of injured shoots and the preser¬ 
vation of insect-eating birds appear to be the only means of 
dealing with these moths. The Pine Looper Moth, ( Bupalis 
pimana Linnaeus), the Pine Moth ( Gastropacha pini Ochsch), 
the Black Arches Moth ( Limantria monacha Linnaeus), and 
the Pine Sphinx Moth ( Sphinx pinastri Linnaeus), sometimes 
cause considerable injury in this and other countries by feeding 
upon the leaves. Pine Aphides ( Adelges spp.) are often present 
upon Weymouth, Scots, and other pines. They are distin¬ 
guished by the white, woolly protective covering, and stems, 
leaves, and cones are sometimes white with insects. They are 
capable of causing considerable injury, and they should be 
kept in check by spraying infested trees with a paraffin wash 
and by seeing that all trees are perfectly clean before leaving 
the nursery. Cut timber and weakly standing trees may be 
attacked by Giant and Blue Wood Wasps {Sirex gigas Linnaeus, 
and S. cyaneus Fabr.). The wasps should be destroyed when¬ 
ever possible, for their larvae sometimes ruin timber during the 
seasoning process. 

fungi such as Rhizina inflata Quelet, Trametes radicipcrda 
rtartig, and Armillaria mellea Vahl, sometimes kill many trees 
by attacking the roots and the portion of stem immediately 

2G 
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above the roots. Trees planted too deeply are very susceptible 
to attack. Attention to drainage and shallow planting are safe¬ 
guards against attack, but where stumps and roots of old trees 
are present in newly-planted ground there is always danger. 
Should an area of woodland be attacked, the infected trees 
should be dug up and burnt, and a deep trench be dug around 
the area to prevent the spread of the fungus to the roots of other 
trees. Fruiting bodies of the fungi should be collected and 
burnt. Weymouth Pine Rust (Cronarlium ribicolum Dietrich), 
is often disastrous to Weymouth and other “five-leaved" 
pines. It is conspicuous on the bark in the form of greyish 
bodies enclosing orange-coloured spores. These spores pass on 
to the leaves of Black Currant Bushes , where another stage in 
the life-history is passed, the spores of this sage passing again 
to the pine. Affected pines should be burnt and black currant 
bushes should be removed from the neighbourhood of planta¬ 
tions. Pine wood is very susceptible to attacks by the Dry Rot 
Fungus (Merulius lacrymans Fries), and any wood in contact 
with the earth, or used in places where there is not a free circu¬ 
lation of air, should be protected with creosote or some other 
suitable preservative. Bluing is a condition often noticeable in 
pine timber. The wood, particularly the sapwood, is more or 
less deeply stained by blue marks. This indicates the first stage 
of decay, the discoloration being due to fungus agency. Careful 
attention to seasoning usually prevents loss from the cause. In 
the earlier stages bluing does not appear seriously to affect the 
strength of the wood. 


Key to Pinus. 

Evergreen, resinous trees, or occasionally bushes, of pyramidal habit 
with whorled branches. Leaves usually in bundles of 2, 3, or 5, surrounded 
at the base by a sheath of scales which may be deciduous or permanent 
according to species. Cones very variable in size, shape and nature o 
scales. 


Leaves in Fives. 

A. Leaf-sheaths persistent. Cones resinous throughout this group. 

B. Young shoots glabrous. 

C. Leaves up to 10 in. long. 

D. Young shoots stout, reddish-brown. Winter 

buds ovoid, 1 in. long. Leaves usually in 

fives but may be as few as three or as many 

as eight in a bundle, bluish-green, 7- 10 ,n * 

long. Cones conic-cylindric, or ovoid-conic, 

variable in size and shape, 2P-10 in. long- 

P. Montezuma. 
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DD. Buds and leaves similar to P. Montezuma. 
Cones ovate to ovate-conic, 3-5! in. long, a 
few scales remaining on the branch when 
the cone falls. . P. pseudo-strcbus. 

DDD. Young shoots light green. Winter buds 
cylindric, about -} in. long on side shoots, 
but on terminals of indefinite length. 
Leaves 7-10 in. long. Cones broadly ovoid, 
4-5-V in. long and almost as broad; scales 
large, very thick towards the apex. 

P. Torreyar.a. 

Leaf-sheath sub-persistent, scales dividing into segments which roll 
back to form a collarette round the leaf bundle. 

B. Young shoots yellowish-brown with minute reddish-brown 
hairs. Winter buds ovoid, about ^ in. long. 

C. Leaves crowded, rigid, incurved, about H in. long, 
surface flecked with dots of white resin. Cones 
cylindric-conic, 3-3 1 in. long. . . P. aristala. 

Very like P. aristata in general characters but the 
leaves are without resin flecks and the cones a little 
larger, 3^-5 in. long. ... P. Baljouriana . 
Leaf-sheaths not persistent. 

B. Young shoots glabrous. 

C. Leaves up to 8 in. long, but usually less than 8 in., 
flexible, grey or glaucous-green. 

D. Young shoots glaucous-green. Winter buds 
cylindric-conic, in. long. Leaves 5-8 in. 
long. Cones narrowly cylindric, 6- rarely 
12 in. long; scales rounded at the apex, a 
few at the base may be re flexed. 

P. Wallichiana. 
Young shoots olive-green bearing minute 
pellucid glands. Winter buds cylindric, 
slightly resinous. Leaves 4-6 in. long, 
sharply bent near the base. Cones broadly- 
cylindric, 4-7 in. long, 2-3^ in. wide; scales 
thick, rigid, margins slightly reflexed. 

P. Armandi. 

CC. Leaves 3-4 in. long, erect or sub-erect, grey-green or 
glaucous. 

D. Bark dark. Resembling P. Armandi except 
that the leaves are shorter and erect and 
the cones smaller. . . P. Atnamiana. 

Young shoots shining green. Winter buds 
ovoid, £ in. long. Leaves 3-4 in. long, sub¬ 
erect. Cones sub-cylindric, 4-5 in. long; 
scales convex below the thickened apex. 

P• P CUC6 

BB. Young shoots minutely pubescent. 

C. Leaves 4-8 in. long, grey- or glaucous-green. 

D. Young shoots with fine brownish or orange 
coloured hairs. Winter buds conic, resin¬ 
ous, i in. long. Leaves as in P. Wallichiana 
Cones large, cylindric. 8-18 in. long, 2 J-6 
in. wide at the expanded base, stalks i-i| 
in. long; scales rigid, often reflexed, 
those near the base very markedly reflexed. 

P. Ayacahuite. 


DD. 


DD. 
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DD. Leaves as in P. Ayacahuite. Cones smaller, 
scales thinner, flat or convex near the apex. 

P. Holfordiana. 

DDD. Young shoots bearing short, brown, glan¬ 
dular hairs. Winter buds oval, -f in. long, 
scales closely pressed. Leaves rigid, twisted, 
3 t - 4 i n - long. Cones cylindric, 12-18 in. 
Ion o» 3~4 l n - wide when the scales are 
closed; scales with a thickened apex. 

P. Lambertiana. 

DDDD. Young shoots with fine reddish-brown hairs. 

Winter buds cylindric or globular, \ in. 
long, blunt. Leaves rigid, about 4 in. long. 
Cones cylindric, 5-8 in. long; scales thin, 
widening from base upwards. P. monticola. 
E. Young shoots glabrous except for small 
tufts of fine hairs at the base of the leaf 
bundles. Winter buds conic, sharp- 
pointed, £ in. long, resinous. Leaves 

3- 5 in. long, glaucous. Cones cylindric, 

4- 6 in. long; scales smooth, thin. 

P. Strobus. 

BBB. Young shoots with short, glandular hairs. 

C. Leaves 2^-6 in. long. 

D. Densely-branched, pyramidal tree. Young 
shoots with dense orange-coloured hairs. 
Winter buds ovoid about | in. long. 
Leaves crowded, erect, rather rigid, 2^-3^ 
in. long. Cones broadly ovoid, 2-3 in. 
long, i±-2± in. wide; scales indehiscent. 

P. Cem bm. 

DD. Of shrubby habit, otherwise similar to P. 
Cembra. .... P. pumila. 
DDD. Young shoots clothed with dense, rusty- 
brown hairs, similar to those of P. Cembra. 
Winter buds cylindric-ovoid, in. long. 
Leaves longer and more spreading than P. 
Cembra, 2-*—5 in. long, greyer and with 
blunter tips. Cones broadly cylindric, 5-6 
in. long; scales with reflexed tips. 

P. koraiensis. 

BBBB. Young shoots with thinly-arranged pubescence or some¬ 
times glabrous. 

C. Young shoots with greyish, scattered, minute hairs. 
Winter buds ovoid, less than £ in. long. Leaves 
slender, curved, 2-3 in. long, white above. Cones 
ovoid, 2-2^ in. long, i-i£ in. wide; scales few, 
leathery, wide spreading when open. P. parviflora. 

CC. Young shoots with fine brownish hairs or sometimes 
glabrous, hairs early deciduous. Winter buds ovoid, 

£ in. long. Leaves, curved or slightly twisted, margins 
entire, 2-3 in. long. Cones cylindric-ovoid 3-5 in. 
long; scales with upper margin thickened and reflexed. 

P. flexilis. 

CCC. Young shoots reddish-brown, with or without scat¬ 
tered hairs. Winter buds broadly ovate. Leaves 
similar to those of P. flexilis. Cones ovoid, i-j—3 in- 
long, scales thickened, indehiscent. P. albicaulis. 
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Leaf-sheaths persistent. 

B. Leaves usually 7-12 in. long. 

C. Young shoots glaucous. Cones often 8-12 in. long. 

D. Leaves erect or spreading. Cone-scales armed with 
strong, woody, claw-like attachments. 

E. Young shoots glabrous. Winter buds stout, 

ovoid, i-i| in. long, } in. wide at base. 

Leaves stout, dark- or bluish-green, 6—12 in. 

long. Cones ovate or oblong-ovate, 10-12 in 

long, heavy; scales woody. P. Coulteri. 

E.E.. Young shoots slender, ridged. Winter buds 

narrow-cylindric, }-i in. long. Leaves 

spreading, greyish-green, 9-12 in. long. 

Cones ovoid, 6-10 in. long, 4-6 in. wide at 

base, heavy; scales woody. P. Sabiniana. 

DD. Leaves rigid or spreading, 3-10 in. long. Cones 3-10 

in. long; scales usually armed with a short stiS 
recurved prickle. 

E. Young shoots stout, glabrous, glaucous. 
Winter buds non-resinous, cylindric-conic, 
f in. long. Leaves stout, 5 to (rarely) 10 in." 
long, dark green. Cones oblong or ovoid, 
5 — 10 in. long, scales reddish-brown, few 
left on branch when cone falls. P. Jeffreyi. 

vxr Ung shoots ora nge-brown or greenish. 
Winter buds resinous, otherwise buds and 
leaves as in P. Jeffreyi. Cones also very 
similar to but more variable in size, 3-8 in. 
long. The two species are very closely 
rr v related. p ponderosa. 

^hrfJ h °T° tS Sre t n ' g'aueous-green, grey or pale brown, 
glabrous. Leaves long, flexible. 

D. Winter buds cylindric. 

E. Young shoots glaucous-green with inter- 
nodal buds. Winter buds -{--i in. long. 
Leaves slender, drooping, 6-9 in. long, basal 
sheath about 1 in. long. Cones ovoid-conic 

3 ~ 4 ilK long ’ • P. patulal 

Young shoots glaucous. Winter buds } in 
long with fringed scales. Leaves 4 -8 in. 
long. Cones ovate-oblong, 2 r in. long. 

TTirir s- , P- Teocote. 

\ oung shoots stout, glabrous, orange-brown. 

Winter buds large, non-resinous, 1^-2 in 

long, with white, fringed scales. Leaves 

slender, flexible, 9-18 in. long on different 

trees, bright green. Cones 6-10 in. long 

2-3 in. wide. p palustris. 

DD. Winter buds oblong-conic, or cylindric-conic. 

E. Young shoots glabrous, light-brown, slender 

Winter buds with scales free at tips. Leaves 
very slender, grass-green. 5-9 in. long, basal 
sheath ?,-} in. long. Cones ovoid, sym¬ 
metrical. 2-3 in. long. P khasya. 
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EE. Young shoots yellow, ridged. Winter buds 
large with fringed scales. Leaves glaucous 
on young plants, green later, flexible, 7-12 
in. long. Cones 6-9 in. long, about 3 in. 
wide; scales hard, thick. P. canariensis. 

EEE. Young shoots grey or pale brown. Winter 
buds ovoid, non-resinous. Leaves light 
green, slender, 9-13 in. long. Cones 4^-8 in. 
long, 2^-3^ in. wide; scales hard, thick, 
apex reflexed. . . . P. Roxburghii. 

EEEE. Young shoots glabrous, glaucous at first, 

brownish and ridged later. Winter buds 
conic, in. long. Leaves slightly twisted, 
6-9 in. long, margins finely toothed. Cones 
ovoid-oblong, 3-5 in. long; scales bearing a 
reflexed prickle. . . . . P. Tceda. 

BB. Leaves not more than 7 in. long. Winter buds cylindric-conic. 

C. Young shoots greenish. 

D. Young shoots glabrous. Winter buds -J--J in. long. 
Leaves bright grass-green, soft in texture, 4-6 in. 
long. Cones obliquely-ovoid, 3-6 in. long, 2^-3^ in. 
wide, remaining on the branches many years; scales 
rounded, woody. . P. radiata. 

DD. Young shoots glaucous-green at first, buff later. 
Winter buds slender, cylindric, scales free at tips. 
Leaves bright green, slender, 4-6 in. long, basal 
sheath \ in. long first year. Cones ovate-conic, 
oblique, 3-6 in. long yellow at first, remaining on 
the branches indefinitely. In shape and substance 
very like those of P. attenuata . . P • Gregg'n. 

DDD. Young shoots green, orange-brown later. Winter 
buds cylindric, in. long. Leaves rigid, dark or 
yellowish-green, curved, 3i~4i in. long, basal sheath 
nearly \ in. long. Cones ovoid, 2-2) in. long. Short 

adventitious shoots borne from trunk and branches. 

P. vigida. 

DDDD. Closely allied but differing in not producing adven¬ 
titious shoots from trunk and branches. 

P. serat in fl- 

CC. Young shoots reddish-brown. Winter buds cylindric, 4” 1 in- 
long, rather resinous. Leaves grey-green or green, 4-7 
long, basal sheath about i in. long. Cones obliquely odo g 
conic, 3-5 in. long; scales woody, enlarged and turned a 

wards at the base of the cone, armed with stout pricKies. 

P. attenuata. 


AA. Bark of trunk and branches shed in small plates. 

B. Leaf-sheaths shed in early life. 

C. Young shoots glabrous, greyish-green. Winter buds spinde- 

shaped, nearly {- in. long. Leaves rigid, dark green, 2 3 • 

long, with resinous odour when bruised. Cones globose u 
ovoid, z-2} in. long; scales ending in a reflexed trianguM 
spine. . • • • 1 ■ t img 

CC. Young shoots olive-green. Leaves slender, dark green, z -4 
in. long. Cones oblong-ovoid, 6-8 in. long, 4 in. wide, s 
thick, woody, exposed part triangular and reflexed, en<3‘r>B 
in a recurved spine. • • • . P- Gerarf 1 
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Leaf-sheaths sub-persistent, scales dividing and the segments rolling 
back to form a collarette round the base of the leaf bundle. 

Leaves normally in threes but may be solitary, in pairs, fours 
or fives. Shoots with the juvenile type of leaf often appear. 

C. Young shoots glaucous, minutely downy. Winter buds 
about $ in. long. Leaves usually in threes, sometimes 
in twos, incurved, 1-2 in. long. Cones sub-globose, 1-2-J- 
in. long and wide; scales few. . . P, cembvoides. 

Leaves in pairs, rarely in threes. 

P. cembvoides var. edulis. 
CCC. Leaves usually solitary, sometimes in twos, less often 
* n threes. • • P cembvoides var. monopliyUa. 

CCCC. Leaves in fours, sometimes in threes or fives. 

T , , P. cembvoides var. Pawyana. 

Leaf-sheaths persistent. 

B. Leaves mostly in pairs, sometimes in threes or fours. 

C. Young shoots glaucous or with a reddish tinge. Winter 

buds ovate, about ^ in. long. Leaves slender, flexible, 

twisted, 3-5 * n - l°ng, sheath about } in. long. Cones 

ovate, i}-2 in. long; scales ending in a short prickle. 

nr) T 1 . . P- echinata. 

■do. Leaves mostly in pairs, sometimes in threes. 

C. Young shoots glaucous at first, light brown later. Winter 
buds oblong, pointed. Leaves erect or spreading, dense, 
4-6 in. long, basal sheath about i in. long. Cones 
obliquely-ovate, i±- 2 in. long, tawny-yellow, then 
brown. ....... p. tabulajovmis. 

Note. Other species have sometimes an indefinite 
number of leaves in a bundle, notably P. Montezuma 
and P. patula. 

Leaves in Pairs. 

A. Winter buds non-resinous; scales with free and recurved points. 

B. Young shoots glabrous, yellowish-brown. Winter buds stout, 
spindle-shaped, £-1 in. long. Leaves stout, dark green, rigid, 
in. long, sheath 1 in. long. Cones ovoid-conic, shining 
brown, often clustered, 3-7 in. long, persistent for several years. 

pp P. Pinaster, 

on. Young shoots glabrous, grey-green. Winter buds in. long 

Leaves dark green, pliant, 4 |-6 in. long, sheath ji in. long.’ 
Cones ovoid, almost globular, symmetrical, 4-6 in. long, 4 in. 
wide; scales large, smooth, nut-brown. . . />. Pima] 

C. Young shoots glabrous, glaucous. Winter buds conic, 
i in. long. Leaves slender, curved, 2-3! in. long. Cones 
ovate-conic, lying close to branch, 2-4! in. long, 
a a \i;- yellowish-brown or reddish. . p. halcpensis ' 

A ' W * nt ^ buds slightly resinous, bud scales free at tips but not reflexed 
B. Upper part of mature trunk orange or reddish. 

C. Young shoots greenish, glabrous. Winter buds oblong- 
ovate, m. long, scales fringed. Leaves variable in 
length and width, 1-4 in. long, grey-green, twisted. 
Cones ovoid-conic, 1-3 in. long, greyish or dull brown. 

CC. Young shoots glaucous or green, glabrous. Winter 'buds 
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slender, cylindric, \ in. long. Leaves dull green, twisted, 
2-41 in. long, basal sheath with two long filaments. 
Cones ovoid-conic, 1-2J in. long, grey or light brown. 

P. densiflora. 

AAA. Winter buds more or less resinous, points of bud scales appressed. 

B. Upper part of trunk dull brown. 

C. Leaves £-3 in. long. Winter buds cylindric. 

D. Young shoots glabrous, pale yellowish-green. 
Winter buds in. long. Leaves olive-green, 
curved, * n - l° n g» sheath -J-in. long. Cones 
obliquely ovoid-conic, 1^-2^ in. long, de¬ 
formed appearance, retained on branches for 
many years. . . . . P. Banksiand. 

DD. Usually bushy. Young shoots glabrous green 
at first, brown later. Winter buds very 
resinous, in. long. Leaves 1^-3 in. long, 
basal sheath \ in. long. Cones ovoid-conic, 
1-2 in. long, tawny-yellow or brown. 

P. Mu go. 

DDD. Young shoots shining brown, glabrous. Winter 
buds cylindric or spindle-shaped, % in. long. 
Leaves rigid, sharp-pointed, 2-3 in. long, 
sheath ^ in. long. Cones ovoid or conic, 1^-3 
in. long; scales ending in a strong hooked 

spine. P- putt gens. 

DDDD. Young shoots green, glabrous. Winter buds 

\ in. long, very resinous. Leaves yellowish- 
green, twisted, varying in length on different 
trees from 1-3 in., sheath ^ in. long. Cones 

ovoid or conic, in. long; scales thin. 

P. contorta. 


CC. Leaves 3 in. long. Winter buds ovoid. 

D. Young shoots with internodal buds. Winter 
buds sharp-pointed, brown. Leaves soft, 
slender, tw’isted, i-J— 3 in. long, basal sheath 
short. Cones ovate, tawny-yellow, I i" 2 in * 
long; scales soft. . . • • gl&bra. 

DD. Young shoots slender, purplish, with bloom. 
Winter buds in. long. Leaves rigid, 

twisted, ii~2± in. long, sheath in. long. 
Cones oblong or conic, midway along season s 
growth, 1-2-L in. long; scales ended by a sti 
prickle. . . . ■ P; virgimana. 

CCC. Leaves 3-6 in. long, winter buds cylindric. 

D. Young shoots green, brown later, glabrous. 

Winter buds $-1 in. long, very resinous. 

Leaves yellowish-green or deep green, s 1 » 

curved, 3-6 in. long, sheath \—£ in. long. 

ovoid, oblique, 2-3 in. long, remaining 

unopened on the tree many years. 

P. muncatct. 

CCCC. Leaves usually straight with basal sheath about ± in. 

long. Cone-scales without a recurved spine. 

D. Leaves usually rigid. 

E. Scales of winter buds with white marges. 

F. Young shoots glaucous. Winter buas 
cylindric, £-i in. long, resinous. 
Leaves about 3 in. long. Cones 
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ovoid-conic, 2-3 in. long, brown 
when ripe. . . P. leucodennis. 

FF. Young shoots glabrous, yellowish- 
brown, ridged. Winter buds cylin- 
dric, -V-i in. long. Leaves dirk 
green, 4-6 in. long, straight or 
twisted, usually rigid, but flexible in 
var. calabrica. Cones tawny-yellow, 
ovoid-conic, 2-3 in. long. 

P. 7 iigra. 

EE. Scales of winter buds whitish. 

F. Young shoots light brown, glabrous. 
Winter buds ovoid, in. long, 

white. Leaves 3-4 in. long, rigid and 
twisted, basal sheath with two long, 
slender filaments. Cones ovate or 
ovate-conic, 2-2} in. long, some¬ 
times in very large clusters. 

P. Tliiinbergii. 

FF. Young shoots glabrous. Winter buds 
conic-cylindric, J-i in. long, very 
resinous. Leaves yellowish-green to 
dark green, slender, 6-8 in. long, 
sheath -J—-J- in. long. Cones obliquely 
ovoid, 1-}— 2\ in. long. Not common 
in cultivation. . P. Massoniana. 


Pinus albicaulis Engelmann. 

White-baric Pine. 

Pinus cembroides Newberry [not Zuccarini]; P. flexiles Balfour [not 

James]; P. flexilis var. albicaulis Engelmann; P. Shasta Carriere. Alpine 

Pine; Alpine White-bark Pine; Creeping Pine; Pitch Pine; White-stem 
Pine. 

A sub-alpine species, usually shrubby or prostrate in habit, 
but occasionally of tree-like dimensions 50 ft. high, and 4-6 ft. 
in girth of bole, with a contorted trunk and twisted branch 
system. Bark of young trees whitish and smooth, on old trees 
thin and scaling in small patches. Young shoots reddish-brown, 
with scattered minute hairs or sometimes without down. Winter 
buds broadly ovate, sharp-pointed, with loosely overlapping, 
long acuminate scales. Leaves in fives, similar to those of P. 
flexilis. Cones sub-terminal, sessile, spreading, ovoid, 1-J-3 in. 
long, dark purple when growing, light brown when mature; 
scales much thickened, £ in. long, £ in. wide, rounded at the 
apex, with a sharp point, indehiscent. Seeds in. long, £ in. 
wide, not shed when ripe; wings rudimentary. 

P. albicaulis is distinguished from all its allies except P. 

flexilis by its entire leaves, and from P. flexilis by its indehiscent 
cone scales. 
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This pine has a more distinctly alpine distribution than P. 
flexilis, occurring on many mountain ranges at altitudes of 
5,000—12,000 ft., from British Columbia to S. California and 
Mexico, and on the Rocky Mountains through Idaho to N. 
Wyoming. In the more exposed places it is found as flat, table¬ 
like masses close to the ground or with long prostrate branches 
growing over rocks. 

II ood moderately soft, annual rings very close, sapwood 

narrow, quality poor. It is used locally for huts and cabins, 

mine timber and firewood, but has no general commercial 

value. The seeds are edible and used for food, but they are 

difficult to obtain by reason of the depredations of squirrels and 
crows. 

I he species is scarcely known in cultivation, and it does not 
appear to be well adapted for the British Isles, although it may 
succeed better at high altitudes in Scotland and the north of 
England than farther south. 

Jepson, Silva, of Calif. t 73 (1910); Sudworth, Pine Trees of the Rocky 
Mount. Reg. Bull. 460, p. 9, U.S.A. Dept, of Agric. (1917). 

Pinus Amamiana Koidzu. 

Pinus Armandi Wilson [not Franchet]. 

A species allied to P. Avmandi but differing from it in the 
black branches, with rigid leaves only about half the length of 
that species, or about 2—3 in. long. Cones ovoid, much shorter 
than those of P. Armandi , on a peduncle rather less than \ in. 
long. Seeds also smaller. 

It is found in Japan on the islands of Tanagashima and 
Yakushima (Province of Oshumis). 


Pinus Aristata Engelmann. (Fig. 83.) 

Bristle-cone Pine. 

Pinus Balfouriana var. aristata Engelmann. Foxtail Pine; Hickory 
Pine. 

A small but usually a vigorous tree 15-40 ft. or more high 
under natural conditions, with a short trunk 3-6 ft. in girth. 
Bark of young trees thin, smooth and greenish, becoming ridged 
and scaly on old specimens. Young shoots stout, yellowish- 
brown, clothed with minute reddish-brown hairs which are 
denser than in P. Balfouriana . Buds and leaevs as in P . Bal¬ 
fouriana except that the leaves are speckled with a white 
resinous exudation. Cones shorter than in the latter species, 
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3 " 3 i * n - l° n g» the scales armed with a slender prickle. Seed¬ 
wing easily separating from the seed. 

Native of the Rocky Mountains from Colorado, westward 
through the mountains of S. Utah and Cent, and S. Nevada and 
N. Arizona into S.E. California. Introduced into cultivation 
in 1863. It grows very slowly in Britain. , 

Wood, uses and cultivation as in P. Balfoiiriana. 

Jepson, Silva of California, p. 76 (1910); Sudworth, Pine Trees of the 
Rocky Mountains, p. 23, Bull. 460, U.S.A. Dept.of Agric. (1917). » V 


Pinus Armandi Franchet. 

Armand’s Pine. 

Pinus koraiensis Masters [not ZuccariniJ; P. Mastersiana Ilayata; P. 
quinquefolia David; P. scipioniformis Masters. 

A tree 60 ft. high with horizontal branches. Bark thin, 
smooth and greenish. Young shoots green, often covered at 
first with small translucent glands. Winter buds cylindrical, 
blunt, slightly resinous. Leaves in fives, persisting 2-3 years, 
though some may fall at the end of the first year, spreading or 
drooping, usually sharply bent £—£ in. from the base, 4-6 in. 
long, margins finely toothed, apex pointed, under surface green, 
two upper surfaces white with stomatic lines, resin canals 3, 
2 marginal and 1 median; basal sheath and scale leaves decidu¬ 
ous. Cones sub-terminal, on stalks 1 in. or more long, 1-3 
together, broadly cylindrical, tapering to a rounded apex, 4-7 
in. long and 2-3J in. wide, erect at first, pendulous during the 
second year; scales thick and rigid, woody, resinous, about i{ 
in. long and 1 in. wide, broadly triangular, the concealed portion 
reddish-brown, the exposed part yellowish-brown and rounded 
at the apex, which is sometimes slightly reflexed. Seed wing¬ 
less, | in. long, liberated soon after ripening. Male flowers 
smaller, more loosely arranged and extending much farther 
along the shoot than in P. Wallichiana ( P. excelsa). 

P. Armandi closely resembles P. Wallichiana in foliage but 
the distinct bend near the base of the leaf is characteristic of 
the former. The young shoots of P. Armandi are usually more 
or less covered with fine glands which are not present in P. 
Wallichiana. The cones of the two species are quite distinct, 
those of P. Armandi being much stouter and the scales wider 
than those of P. Wallichiana. 

The species is wild in the mountains of W. China, where it 
is widely distributed, and usually found in rocky places, rarely 
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forming pure forests. It was originally discovered by Pere 
David in 1873, south of the Yellow River in Shensi, and sub¬ 
sequently by other travellers in Yunnan, Hupeh, and Szechuen. 
It has more recently been found in Formosa. 

It was introduced to Britain by the late Dr. A. Henry, who 
sent seeds to Kew as Pinus sp. in 1897, but it had been intro¬ 
duced to France two years earlier when seeds were received by 
M. Maurice de Vilmorin. It grows rapidly at Kew, where the 
older trees are nearly 50 ft. high. It has coned freely from the 
age of 20 years, with a good percentage of fertile seeds. It grew 
very fast in the National Pinetum at Bedgebury, until the great 
frost of January, 1940. From that time it began to deteriorate 
and it was not until three years later that the full extent of the 
frost injury was seen. It was then found that patches of bark 
had been killed near the base of the trunk, and while some trees 
died others formed new wood beneath the injured bark, and in 
two or three instances roots had formed from the callous of new 
wood, which eventually entered the ground. Natural seedlings 
have been noted at Bedgebury. 

Pinus attenuata Lemmon. 

Knobcone Pine. 

Pinus californica Hartweg [not Loiseleur]; P. tuberculata Gordon [not 
Don]. Narrow-cone Pine; Prickly-cone Pine; Sandy-slope Pine; Snow-line 
Pine; Tuberculated-cone Pine. 

A small tree 20-50 ft. high, or occasionally taller, and 3-6 ft. 
in girth, often developing more than one trunk and a heavily 
branched head of dense foliage. Bark of old trees dark brown, 
about £ in. thick, scaly. Young shoots prominently ridged, 
light brown, and free from down. Winter buds narrow, cylin¬ 
drical, pointed, f-i in. long with closely pressed resinous scales. 
Leaves in threes, lasting 3-4 years, grey-green, slender, 4-7 i n - 
long, margins with rudimentary teeth, apex sharp-pointed, 
stomata on each surface; resin canals median; basal sheath 
persistent, about £ in. long on the younger leaves, reduced to 
£ in. on the oldest leaves. Cones variable in shape, usually 
narrowly conical, 3-5 in. long, lateral, solitary or in whorls, 

2-3 whorls often appearing on the same year's growth, per¬ 
sisting unopened for many years, a single branch often bearing 
numerous clusters; scales flat, the exposed part thickened and 
often elongated on the outer side of the cone, armed with sharp 
prickles, remaining closed for several years. Seed oval, about 
£ in. long, black, wing 1 in. long. 
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The Knobcone pine appears to be most closely related to 
P. radiata, but can be distinguished by its greyish, not light 
green leaves, longer and more cylindrical buds’and narrower 
tawny-yellow cones with spine-tipped scales. Its cones are 
very similar to those of P. Greggii. 



F *c- 83 .—PINUS ARISTATA and P. BALFO U RIAN A. 

“ s aristala —branch let; b. part of shoot with three leaf clusters showing resin 
exudation; c, winter bud; d, smooth apex of leaf; <r, section of leaf showing two resin 
canals. P. Balfouriana .—/. cluster of five needle leaves; g, section of leaf. 


Distributed from S.W. Oregon and the Siskiyou Mountains, 
southwards along the western slope of the Cascades to the 
Sierra Nevada, the Coast Range of California, and the San 
Dernardino Mountains. It is most common in Oregon at an 
altitude of 2,500-3,000 ft., and is usually found in small groves 
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Discovered by Hartweg in 1S47 and introduced about the same 
time. 

Wood soft, weak and coarse-grained with conspicuous resin 
ducts. Heartwood light brown, sapwood pale yellow or almost 
white. Although often knotty it is occasionally employed for 
inferior kinds of carpentry and joiners’ work. It is also used 
for fuel, but has little commercial value. 

P. attennata is hardy in the British Isles and grows freely 
in light loamy soil, although never likely to form a large tree. 
Apart from its arboricultural interest it has no value. In 
America seeds are shed freely after forest fires and a dense 
growth of seedlings appears among the ashes. In order to make 
good progress the seedlings must be able to dominate other 
species at an early age. 

The best tree in the British Isles is said to be growing at Bury 
Hill, Dorking. It divides into several trunks near the ground. 

Jepson, Silva, of California, 102 (1910); Bot. Mag., t. 8717. 


Pinus Ayacahuite Ehrenberg. 

Mexican White Pine. 

Hickory Pine; the Ayacahuite Pine. 

A tree up to 100 or more ft. high and 12 ft. in girth, with the 
graceful habit of P. It 7 alii chi an a. Bark thin and smooth, except 
on old trees, where it is thicker and fissured or scaly about the 
lower parts. Young shoots covered with short, soft, orange- 
coloured hairs, or occasionally glabrous, bright brown or 
greyish in colour. Winter buds conical, resinous, about \ in. 
long, scales long-pointed and free at the tips. Leaves in fives, 
spreading, usually persistent for 3 years, slender, 4-8 in. long, 
margins finely toothed, apex pointed, inner surfaces flat wit 
3-4 lines of stomata, no stomata on outer surface; resin cana s 
marginal; basal sheath deciduous. Cones sub-terminal, ^ r & e ' 
solitary or clustered, cylindrical, tapering at the apex, 8-1 
in. long, 2^—6 in. wide at the base when expanded, on sta s 
1-2 in. long; scales ovoid, 2-3 in. long, i-i\ in. wide, t e 
enlarged tip resinous and often reflexed, basal scales ve **y 
markedly reflexed. Seed ovoid, about § in. long, usually wi 

a well-developed wing. 


Var. brachyptera Shaw. 

P. strobiformis Engelmann. 

Differs from the type in its very short and ineffective seed 
wing and its abnormally large seed. 
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Var. Veitchii Shaw. 

P. Buonapartea Roezl; P. Loudoniana Gordon; P. Veitchii K0-7J. 

Differs from the type by its large cones, comparatively short 

seed-wing (about i in. long), and by its larger seeds (,1 in’ long). 

On vigorous young trees the leaves may be more than 5 in a 
cluster. 


I his species, although very variable in foliage and cones, is 
generally recognized by its large cones with reflexed basal 
scales. It resembles P. W allicliiana in foliage, but can usually 
be distinguished by the downy young shoot. The cones of the 
two species are often very similar in size and outline, but P. 
Ayacahuite can be distinguished by the distinctly reflexed basal 
scales. Trees growing in the southern part of its range are said 
to bear seeds with the longest wings, the wings being gradually 
reduced in size as its most northerly latitude is approached. 

P. Ayacahuite is found on mountain slopes, and at the heads 

of iavines in Central America, extending from Guatemala 

through Mexico to the United States border. Discovered by 

Ehrenberg in Mexico in 1836 and introduced by Hartweg in 
1840. 


Little is known of the wood in this country, but from an 
examination of small specimens it would appear to compare with 
that of P. Wallichiana and to be suitable for similar purposes. 
It is used with that of other Mexican pines for general carpentry 
and for joiners' work, and probably has a bearing upon the 
rather small turpentine and rosin industry of that country, an 
industry that is stated to be capable of considerable expansion. 

Its wide distribution, both in latitude and altitude, has an 
effect upon its hardiness, and trees grown in this country may be 
hardy or tender according to the place from which seeds were 
received. It may be expected to thrive throughout the south 
of England, but is more suitable for warm and sheltered gardens 
than for cold and exposed places. Moist but well-drained loamy 
soil is required for its proper development. In this country it can 
only be regarded as a decorative tree. In a few places it has 
seeded freely, the seeds having fair vegetative powers. 

At Westonbirt, the seat of the late Lieut.-Col. Sir G. Holford, 

there is a specimen which in 1932 was 75 ft. high and 7 ft. 8 in. 

in girth at 5 ft. above the ground. Many seedlings have been 

raised from it. At Bury Hill, Dorking, a tree in 1932 was 80 
ft. high. 

Shaw, The Genus Pinus, 30 (1914); Elwes and Henry loc cit v 
P. 1017 (1910). ' ’* ' 
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Pinus Balfouriana Jeffrey ex A. Murray. (Fig. 83.) 

Fox-tail Pine. 

Balfour Pine. 

An alpine tree attaining a maximum height of 90 ft. with a 
trunk up to 15 ft. in girth, but frequently less than 50 ft. high, 
with a cone-shaped crown. Bark of young trees thin, smooth, 
greenish or white, becoming ridged and scaly on older speci¬ 
mens. Young shoots stout, yellowish-brown, clothed with 
minute reddish-brown hairs. Winter buds ovoid, about J in. 
long with closely-pressed scales. Leaves in fives, persisting 
many years, densely crowded on the branchlets, incurved, rigid, 
spreading equally all round, about ij in. long, margins entire, 
apex sharp-pointed, white with lines of stomata on the inner 
surfaces, shining green on the outer side, resin ducts marginal; 
basal sheath membranous, splitting into 5 segments, which 
become reflexed and form a collarette around the base of the 
leaf-cluster, as in P. cemboides. Cones sub-terminal, spreading, 
cylindric-conic, 3^—5 in. long, 1J-2 in. broad, without stalks; 
scales narrow, elongated, the exposed part convex and trans¬ 
versely keeled, with a minute incurved prickle. Seed about 
^ in. long, with a wing 1 in. in length. 

P. Balfouriana is distinguished from all other five-leaved 
pines, except P . aristata, by its short incurved leaves with partly 
deciduous sheaths, and from P. aristata by its leaves being 
without resinous exudations and by the different cones. 

This species is confined to the mountains of California, wheie 
it is found in two distinct stations, one on the Northern Coast 
Range and the other on the Southern Sierras. It often grows 
at the timber line, and occasionally reaches an altitude of 11,000 
ft. Discovered by Jeffrey in N. California in 1852, and intro¬ 
duced by him soon afterwards through the Scottish Oregon 

Association. . 

Wood light, soft and brittle, with orange-brown heartwood 

and pale yellow sapwood. It has little economic value an is 

only of local use. . . , 

P. Balfouriana is rarely seen in cultivation in the Britisn 

Isles. In well-drained, loamy soil it is of slow and dense grow , 
forming a bush rather than a tree, and so far has not pro uce 
cones. In its native habitats it is usually found on thin roc y 

soil. 

Jepson, Silva of California, p. 75 (*9io); Shaw, The Genus Pinus, p. 4 * 
(1914). 
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rnn Pl f n “ S M- V v riCat ^ (Gordon) Dumont de Courset; P. hudsonica Poiref P 
Horn Pte P Ban r iai ' Pi . ne: Black Pine: Black J ack Pille '. Canada 

S 3 pine.' H " d,on Bay Pine; “**•« 

A tree 25-60 ft. high, with a trunk 2-5 ft. in girth, or in 
favourable positions up to 90 ft. high and 6 ft. in girth; but 
sometimes shrubby in habit. Branches on young trees slender 
with an upward tendency, forming a compact, oval head; on 
old tf ees strong and wide-spreading, with tough and flexible 
branchlets. Bark reddish-brown, with deep fissures forming 
narrow ridges. Yo/wg shoots smooth, without down, pale 
yellowish-green, reddish or brown the second year. Winter 

H s ln * on S' dark brown, cylindrical, resinous, with closely 
pressed scales. Leaves in pairs, lasting 2-3 years, olive green, 

Wd a S * lghtly twisted; £-iJ in. long, margin with 
. te °, r rudimentary teeth, apex short-pointed, stomata on 

!nn!r SBr / ac f’ ^ esin canals marginal; basal sheath about 4 in. 

g at first, often absent on the older leaves. Cones lateral, 

1 regular in outline, ovate-conic, oblique, curved, 1J-2J in. 

°ng, 2 1 in. wide at the base, often remaining on the trees 
nopened for many years; scales on the outer side much larger 

nex ,t stem, up to £ in. long and J in. wide, exposed 
part tawny-yellow, the apex often of two distinct shades, rhom- 
oidal, spmdess, opening irregularly and gradually liberating 

mnttT7 S \x; See ^ tnangu,ar ’ in. long, blackish-brown, 

mottled. Wing \ in. long. 

■ P - Ban ksiana is easily identified by its crooked branches 
snort leaves, and curved or warped cones. 

n „ A he rnost nort herly of the American species, growing 
near the Arctic Circle in the Valley of the Mackenzie River, and 
is common throughout the Canadian forest belt. 

Wood variable in texture and weight, sometimes soft and 
1 little use at others approaching the wood of P. resinosa in 
... ne . SS ‘ ls usually brittle and weak, and decays rapidlv 

ln , C ° ntaCt with the soil - Heartwood yellowish-brown 
sapvx.ood creamy-white. The timber is used for rough construe' 

anrl ' f 0g 1UtS ' etC- ’ also *° r ra ilway sleepers when creosoted 

times 1 T lp , and fu T Thc best qualities are some! 

wood Of P lnto . 1 lumber and it has been marketed mixed with 

2H * P • resin °sa. As long ago as 1916 it was recorded 
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that 80,068 cords of wood of the Jack Pine were used for paper 
pulp. 1 

P. Banksiana is extremely hardy, and is said to grow on 
land that is permanently frozen two feet beneath the surface. 
It occurs on well-drained, sandy or rocky land from 100-1,200 
ft. above sea-level. Throughout life it is very intolerant of 
shade. It is an abundant seed-bearer, even when very young, 
and good seed years occur at intervals of 2-3 years. Naturally 
a short-lived tree, its commercial age does not exceed no years, 
and trees rarely exceed 150 years of age. Some attention has 
been given to the species for forest planting in cold and exposed 
parts of the British Isles, but it should not be planted where a 
more profitable species is likely to succeed, for it can have little 
or no value as a commercial tree. It appears to thrive better in 
this country in moist ground than in dry places. 

Pinus Bungeana Zuccarini. (Fig. 84.) 

Lace-bark Pine. 

Pinus excorticata Lindley and Gordon. Bunge's Pine. 

A tree 80-100 ft. high and 12 ft. in girth in China, or, in 
cultivation in this country, a small pyramidal tree or bush 
densely branched to the ground. Bark on young trees smooth, 
dull grey, scaling off in small patches like a plane tree, changing 
to chalky-white on old trunks by which the species can be 
recognized from a long distance. Young shoots smooth, with¬ 
out down, greyish green. Winter buds spindle-shaped, nearly 
\ in. long, not resinous, composed of reddish brown scales. 
Leaves in threes, rather sparsely arranged on the branchlets, 
persisting3-4 years, giving off a turpentiny odour when bruised, 
dark green, rather rigid, flattened, 2-3 in. long, margins finely 
toothed, apex sharply pointed, faint stomatic lines on cac 
surface; resin canals marginal and prominent; sheath soon 
falling away. Cones solitary or in pairs, subterminal but often 
appearing lateral by the growth of a summer shoot, globose or 
ovoid, 2-2J in. long, on short, stout stalks; scales termina e 
by a reflexed, triangular spine. Seed with a short, loose y 

attached wing. # . 

P. Bungeana is most closely allied to P. Gerardiana , rom 

which it is distinguished by its smaller cones and stiffer leaves. 
From other three-leaved pines it is separated by its smoo 

1 Brown, Nelson Courtlandt, Forest Products, their Manufacture and 

Use, 29 (1919)* 
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scaling bark, sparsely arranged foliage, peculiar habit, and 
the strong odour of its bruised leaves. 

Native ot China, where it was first seen by I)r. Bunge near 
Pekin in 1831. It was subsequently found in the mountains of 
Central China by Wilson, and is widely cultivated by the 
Chinese in the vicinity of temples and cemeteries. It grows 



Fic. 84. PINUS BUNGE AN A. 

b branchlet; b, lower part of shoot with needle leaves in clusters of three; c, winter 

u ; a. apex of leaf with serrulate margins; e, section of leaf, showing five resin canals. 

naturally amongst limestone rocks with widely spreading roots 
and branches. 

Little is known of the timber of P. Bungeana, but from small 
available specimens it appears to be of fair quality. Even in its 



468 PINACE^E 

native country, however, it is not plentiful enough to be of much 

economic importance. From the quantity of the oily matter 

liberated by the punctured branches and leaves it would 

probably be of use to distillers for the production of pine oil. 

The cultivation of this species in Britain should be limited 

to the milder parts, where it should be given deep, loamy soil 

and be planted in permanent positions when not more than i4 ft. 

high. There are several trees upwards of 20 ft. high at Kew, 

and good specimens are occasionallv seen in other collections. 

% 

Shaw, loc. cit., p. 40 (1910); EKves and Henry, loc. cit., 1050 (1910); 
Bot. Mag. t. 8240. 


Pinus canariensis C. Smith. 

Canary Island Pine. 

Tea Wood. 

A tree 80-100 ft. high and 10 ft. or mure in girth in the 
Canary Islands, with spreading branches and drooping branch- 
lets, forming a tree of somewhat weeping habit. Bark thick, 
reddish, slightly fissured, dividing into irregular scales. Young 
shoots without down, yellow, prominently ridged. Winter buds 
large, ovoid, acute, with lance-shaped, deeply fringed scales, 
which are free at the tips. Leaves in threes, highly glaucous on 
seedlings and very young trees, grass-g*r?en on older specimens, 
persisting 2 years, densely crowded on the branchlets, flexible, 
7-12 in. long, margins finely toothed, apex-pointed, 2-4 
stomatic lines on each surface; resin canals median; basal 
sheath persistent, f in. long. Cones sub-terminal, solitary, or 
clustered, 6-9 in. long, 3 in. broad, nut-brown in colour, 
deflexed or pendent on short, stout, scaly stalks; scales thick, 
about if in. long by'f in. broad, the terminal portion sharply 
ridged with a dark brown, prominent apex. Seed \ in. long, with 
a wing nearly three times its length. 

P. canariensis is distinguished from other three-leaved pines 
by its yellow shoots, fringed bud-scales, long, slender leaves, 
and large cones. It appears to be most closely related to P • 
Roxburghii amongst Old World species. 

Native of the Canary Islands, where it grows on dry, 
exposed slopes and was formerly widely spread. Large woods 
of it still exist in Tenerife, Palma, and Grand Canary, at 
altitudes of 3,700-6,600 ft. Most of the largest recorded trees 
have disappeared. 

Wood strong and serviceable, rather similar in appearance 
to that of the Indian P. Merkusii and P. caribcea of Florida and 
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the Bahamas. Heartwood and sapwood very distinct, the 
fou-ner reddish-brown, the latter yellow. It has excellent lasting 

wonH T T ay - C ClaSS " d amongst the bp st grades of pine 
ood In the dry climate of the Canaries objects built of heart- 

wood have remained sound after full exposure to weather for 

200 years. A block of heartwood in the Museums at Kew weigh- 

08 lb. 3 oz. per cubic ft. Unfortunately the available supply of 

timber is scarcely sufficient to supply local demands, and there 

is none for export. The fine and soft fallen leaves of the Canary 

Island pine were formerly utilized with those of Musa Caven- 

dtshu for^ packing Canary Island bananas, the fine packing 

material being known as “ grass ” amongst importers 

lbe ^ n T ai ; y Island P‘ ne ls quite unsuitable for the climate of 

IS T e f' althou ^ h jt ma y succeed in few places such 
s the Reilly Islands and Falmouth. It is a sub-tropical tree 

and adapted for countries where considerable dry periods are 

experienced In certain parts of S. Africa it is giving very good 

results as a forest tree, whilst it might also succeed in N. Nigeria 

Bgypt, Algeria Morocco, S. Europe, Australia, etc. A small 

business might be encouraged in the British Isles by cultivating 

small plants in pots for table and house decoration. 

Hutchinson, Kew Bulletin, No. 1, 1918, p. 1. 


Pinus caribaea Morelet. 

The Cuban Pine. 

mann'Hp w» mei J. Si n Gr i Se J bach: P cubensis Sargent; P. Elliottii Engel- 
heternnh n^ e Trn° phy a Sudworth; P. recurvata Rowley; P. T®da var 

She Pitch pine- S°ash Pints’ Pine - Mea ^ ow Pine : Pit ch Pine; She Pinej 

ncn i me, Slash Pine, Spruce Pine; Swamp Pine. 

trn„Vl ee 9 ° _I0 ° ft or rarel -V 120-150 ft. high, with a shapely 
7 9 ft- in girth, often free from branches for 50-70 ft. 

ranc hes usually large and spreading. Bark thick, reddish, 

eep y fissured and shed in thin, wide scales. Young shoots 

gaucous. Winter buds smooth, cylindrical, narrowed to the 

hr m aV6S m twos or threes or more, densely crowded on the 
anchlets, falling during the second year, dark green, glossy 

„ ] ° n g< margins finely toothed, apex a short, horny point, 

shoTth 1 3 m - eS ° n each surface i resin canals internal; basal 
con' long ' ( ' ones sub-terminal, reflexed, ovate or 

lil™m 4 ~ 5 m ‘ long and 2 ~ 2 * in - wide - on short stalks, rather 

thn t hC C °u CS ° f P ' Pinaster ’ often leaving a few basal scales on 
ree when they fall; scales about 2 in. long and § in. wide, 
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the exposed part shining, reddish-brown, swollen, ending in a 
minute prickle. Seeds triangular, black, scarcely \ in. long, 
with well-developed brown wings I in. or more long. 

Distinguished from P. Tceda by the varying number of 
leaves in the bundle, and by the glaucous young shoots, and 
from P. palustris by the thinner, terminal buds and the shape 
of the cone-scales. 

The Cuban pine is found in the sub-tropical parts of the 
S.E. United States, S. Carolina, Georgia, and Florida, also in 
Cuba and Honduras, etc. 

Wood strong and of good quality, though rather coarse¬ 
grained, very resinous, with prominent resin ducts. It resem¬ 
bles the wood of P. palustris and equals it in strength and useful¬ 
ness. For general purposes there is little to choose between the 
wood of the two species, and it appears to be mixed when 
marketed. The Cuban pine furnishes very good resin, which 
is stated to be richer in turpentine than that of P. palustris . For 
this purpose alone it is worth attention in sub-tropical countries. 

The southerly distribution of this species makes it of no 
value for the British Isles, but it is likely to become a more 
important tree than at present in its natural habitat and possibly 
in other countries also. In a wild state it reproduces itself well 
and is taking the place of P. palustris in some localities. The 
best specimens are found on good low-lying wet ground, growth 
on poor and dry land being restricted. 

Mohr, The Timber Pines of the Southern United States, pp* 79~&9 
(1897). 


Pinus Cembra Linnaeus. (Fig. 85*) 

Arolla Pine. 

Pinus Cedrus Uspensk; P. coronans Litvinof; P. montana Lamarck [not 
Miller]. Alpine Pine; Cedar; Cedr; Cembran Pine; Siberian Cedar, b 
Stone Pine. 

A tree 60-130 ft. high in a natural state, with the primary 
branches spreading and sometimes very stout. In cultiva 10 
in Britain its dimensions are smaller, usually not more 
50-70 ft. high, with short, horizontal branches, forming are 
of compact, pyramidal habit. Bark on young trees 1 . 
greenish-grey, smooth or with numerous resin blisters, at lengt 
rugged, and separating into thin, scaly patches on o] a er tTe ”' 
Young shoots clothed with dense, orange-coloured down 
Winter buds about J in. long, long-pointed, resinous, wi 
narrow, lance-shaped, closely-pressed scales. Leaves in 
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persisting 3-5 years, crowded on the shoot, erect, rather rigid, 
2 i~ 3 i long, margins toothed, the teeth being distant and 
not extending to the pointed tip, stomata confined to the two 
inner surfaces in rather faint lines; resin canals two, median; 
basal sheath deciduous. Cones sub-terminal, egg-shaped, erect, 
2-3 in. long, i^ - 2j in. wide, on short stalks, greenish with a 
violet tinge at first, then purplish-brown when fully ripe, never 
opening; scales rounded in outline, 1 in. long, £ in. wide, with 
a thickened apex, minutely downy on the outer surface. Seeds, 
edible, wingless, or with a rudimentary wing, liberated by the 
scales rotting, or by birds and animals in search of food. 

The following varieties are sometimes seen in cultivation : — 

Var. aurea Hort. 

Foliage yellowish. The plant is not very robust. 

Var. chlorocarpa Beissner. 

Habit dwarf and compact. 

Var. sibirica Loudon. 

P. sibirica Mayr. 

The Siberian form of the species. It is regarded as being a 
taller tree with larger cones than the Central European form. 

P. Cembra may easily be distinguished from all other five¬ 
leaved species except P. koraiensis by its distinct habit and the 
shaggy, orange-brown pubescence on the young shoots. In 
P. koraiensis the shoots are similarly pubescent, but the leaves 
are stouter, and the teeth on the margins more numerous and 
carried to the tip. The cones of two trees are very distinct. 

As a native tree the species is found in two widely separated 
regions, the Alps of Central Europe and Siberia. In Europe it 
is distinctly alpine and seldom found at a lower altitude than 
5-000 ft., occurring to the limit of tree growth at 8,000 or more 
feet in Switzerland, Italy, and Tartary. In Siberia it is found 
at much lower levels, covering immense tracts of country. 
Farther east it gives place to its near ally P. koraiensis. Intro¬ 
duced by the Duke of Argyll in 1746. One, probably of the 
original seedlings, mentioned by Loudon as being at Whitton 

in 1838, was still alive in 1908, when it was a tree 80 ft hi eh 
and 5 ft. in girth. ' 5 

Wood light in weight, with large and numerous resin ducts. 



472 PINACE 7 E 

Heartwood yellowish or yellowish-brown, sap wood paler, some¬ 
times almost white. It is straight-grained, clean, easily worked, 
compact and soft, or it may contain numerous large, dark brown 
knots that are not easily separated from the surrounding wood. 



Fig. 85 .—P 1 NUS CEMBRA and P. KORAIENSIS. 

Finns cembra. — a, portion of shaggy shoot with leaves in clusters of five; b, c 

c, winter bud; d, section of leaf; e, smooth apex of serrulate leaf; /, outer view , cf 
scale; g, inner view of cone-scale, with two seeds; h, seed. P. t^oraiensis. , 
of five leaves; section of leaf with three resin canals; /, serrulate Lpcx o 

such wood being harder and more difficult to work. Clean wood 
is used extensively for carving, cabinet-making, turnery, an 
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general joinery work, particularly the indoor finish of houses; 
it takes paint and polish well. Very knotty wood is sometimes 
used for panelling, producing a curious and rather ornamental 
effect. The seeds are used for food in Switzerland, and to some 
extent in this country, but more extensively in Russia and 
Siberia. They are known as pine kernels. In Siberia seed 
collection forms a distinct industry. The process is, however, 
a destructive one, the branches often being badly broken during 
the work. The yearly collection, recorded thirty years ago, was 
stated to be “ several tens of thousands of poods (i pood equals 
32 cwt.) The trade is chiefly conducted in the Governments 
of Tobolsk, Tomsk, and Enessy. Collecting begins about the 
middle of August, the crop being termed " the cedar harvest ”. 2 
The shells of the seed ground up yie'ld an oil sold as “ cedar 
oil ”. 

P. Cembra succeeds throughout the British Isles, but thrives 
best on the mountains and in the valleys of Wales, the N. of 
England, and in Scotland. It forms a handsome decorative 
tree and has been tried in one or two instances under forest 
conditions, but without much success. Close silvicultural 
planting is necessary. The tree succeeds in light well-drained 
soil, and cones fairly regularly after the age of 25-30 years. In 
Siberia it reproduces itself readily on dry ground, often crowd¬ 
ing out larch and other species. The commercial importance 
of the seed limits, to some extent, the exploitation of the timber 
of the natural forests of Siberia, whilst the difficulty of extraction 
is great. There are, however, large reserves of timber in that 
country. Under cultivation in the British Isles it appears to be 
susceptible to attacks of the “ Tree Root Rot ” or “ Collar Rot 
Fungus ” (Armiliaria mellea), which is often present on stumps 
and dead roots of trees; it is therefore advisable, when planting, 
to avoid ground that has recently been cleared of timber. Deep 
planting must also be avoided. Trees affected by this fungus 
should be dug up carefully and burned, a trench 2 ft. wide and 

2 2 ft. deep being dug round the affected area to prevent the 
spread of the disease. 

Large trees of the Arolla pine arc to be seen in many places, 

notably at Walcot, Shropshire, the seat of the Earl of Powis, 

where it was planted extensively about 1820. Several of these 
trees remain. 

Elwes and Henry, loc. cit.. v, 1035 (1910). 

1 Stebbing, British Forestry, p. 158 (1916). 

2 Loc. cit., p. 154. 
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Pinus cembroides Zuccarini. (Fig. 86.) 

Mexican Nut Pine. 

Pinus fertilis Roezl; P. futilis Sargent; P. Llaveana Schiede; P. osteo- 
sperma Engelmann. Mexican Pine; Mexican Pinon; Nut Pine; Pinon; 
Pin yon; Stone Pine; Three-leaved Nut Pine. 

A hush or low tree 15-25 ft., or, in favourable positions, 



Pinus cembroides. — a, branch with winter bud; b, cluster of three leaves; c, . 

smooth leaf; d, section of leaf; e, seed. Var. Parryana .— f, branchlet with ca 
clusters of four or five; g, cluster of five leaves; h , section of leaf. Var . edults. /, r 
with leaves in pairs; a pair of leaves; /, section of leaf. Var .monophylla. m, ra 
with solitary leaves; n, leaf; o, section of leaf, showing five resin cana s. 
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upwards of 40 ft., high, with a short trunk and round, bushy 
head. Bark on mature trees thin and scaly. Young shoots, 
slender, glaucous, minutely downy, or without down. Winter 
buds about \ in. long, with densely imbricated scales. Leaves 
usually in threes, but sometimes solitary, or in pairs, fours or 
fives, persisting 3-4 years, closely arranged, incurved, 1-2 in. 
long, margins entire, apex sharp-pointed, stomata on the 
ventral surface, occasionally on the dorsal as well, resin canals 
marginal, segments of leaf-sheath persisting, but rolling back¬ 
wards to form a rosette round the base of the leaf-cluster. Cones 
globular or egg-shaped, i~2\ in. long, and the same in width, 
yellowish or reddish-brown; scales few, large, flat, wide- 
spreading in the mature cone. Seeds |-£ in. long, *-| in. wide, 
dark brown below, rather lighter above, wingless, edible. 

I he above description applies to P. cembroides in its widest ! ' 
sense, and includes P . edulis, P. monophylla , and P. Parry ana , 
which have until recently been considered as distinct species. 
Voss is followed in regarding them all as varieties of one 
species. v • 


Var. edulis (Engelmann) Voss. (Fig. 86.) 

Two-leaved Nut Pine. 

P. cembroides Gordon [not Zuccarini]; P. edulis Endlicher; P. Fremon- 
tuina Gordon [not Endlicher]; P. monophylla var. edulis M. E. Jones; 
Caryopitys edulis Small. New Mexican Pihyon; Nut Pine; Pihyoir 
Pihon; Pine; Rocky Mountain Nut Pine. 

Not differing materially from P. cembroides except in the 
leaves being usually stouter and in pairs, occasionally in threes 
or singly, without stomata on the back surface, and not so 
crowded on the branchlets. Distribution more northerly than 
P. cembroides. Discovered by Dr. Wislizenus in New Mexico 
in 1846. There is a well grown tree at Kew. 


Var. monophylla (Torrey and Fremont) Voss. (Fig. 86.) 

Single-leaved Nut Pine. 

Pinus monophylla Torrey and Fremont; P. Fremontiana Endlicher. 

„ r ™“. nt ' s p '»e; Gray Pine; Nevada Nut Pine; Nut Pine; One-leaved 

JNut Pine; Pinon; Pihon Nut Pine; Single-leaf Pine. 

Differs from P. cembroides and var. edulis by the leaves 

being usually solitary or occasionally in pairs. Distribution as 
i above. 
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Var. Parryana (Engelmann) Voss. (Fig. 86.) 

Four-leaved Nut Pine. 

Pinus Parryana Engelmann; P. quadrifolia Sudworth. Mexican Pifion: 
Nut Pine; Parry's Nut Pine; Parry's Pine; Parry’s Pifion. 

Differs from the type and other varieties by the leaves being 
usually stouter and produced in fours, occasionally in fives or 
smaller numbers with stomata as in the type. All the varieties 
may produce short shoots bearing primordial or juvenile leaves, 
the phenomenon being very marked in this variety. 

P. cembroides is distinct amongst three-leaved pines by the 
reflexed basal scales to the leaves and its few-scaled cones and 
large seeds. The basal scales are similar in the five-leaved P. 
Balfouriana and P. aristata. 

Native chiefly of Mexico, but also found in Arizona and 
California. Discovered in Mexico about 1830. 1 

Wood moderately heavy for pine, varying in the different 
forms from 35 -40 lb. per cubic ft. It is strong, slow-grown, often 
knotty, and is used locally for building purposes, fencing, mine 
timber, and firewood, but is of no commercial value outside its 
own range. The edible seeds of both type and varieties make 
the several trees of considerable food value, particularly to the 
Indians. 

The value of type and varieties in the British Isles is purely 
arboricultural; all, however, form distinctly interesting trees 
or bushes, and should be included in collections. Plant in light 
loamy soil. 

Shaw, Genus Pinus, 38 (1914); Shaw, Pines of Mexico, 5 (i 9 ° 9 )l Jepson, 
Silva of California, 92-93 (1910). 


Pinus clausa Vasey. 

Sand Pine. 

Florida Spruce Pine; Oldfield Pine; Scrub Pine; Spruce Pine. 

A low, spreading tree 15-20 ft. high, with smooth branches 
and branchlets. Young shoots multinodal, smooth, reddish- 
brown. Leaves in pairs, slender, Z-3J in. long, with persistent 
basal sheaths. Cones ovate-conic, reflexed, 2-3^ in. long, 
produced in clusters, often remaining closed on the branches for 
many years; scales concave, armed with short stout straight or 
recurved deciduous prickles. 


1 Sargent, Silva of N. America, xi, 48 (1897). 
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Closely allied to P. Virginian a, but distinguished by its 
numerous persistent cones. 

A pine of limited range, confined to the sandy coast of 
Alabama and Florida. It is not in cultivation and does not 

appear to possess any economic value except as a sand-binder 
and for fuel in its native country. 

Shaw, Genus Pinus, p. 80 (1914). 

Pinus contorta Douglas. (Fig. 87.) 

Beach Pine. 

r, P ' nus Banksiana Lindley and Gordon [not Lambert]; P. Bolanderi 
Parlatore, P. Boursieri Carric-re; P. inops Bongard; P. Macintoshiana Hort.; 

. muricata Bolander [not D. Don]; P. tenuis Lemmon. Bolander's Pine 
Henderson s Pine; Sand Pine; Scrub Pine; Shore Pine; Tamarack Pine'- 
Twisted Pine; Twisted-branch Pine. 

A tree varying greatly in stature and habit, according to 
situation, from a stunted bush or small tree 10-30 ft. high, with 
short and twisted branches, to a tree 70-200 ft. high. Bark on 
mature tree in. thick, reddish-brown, dividing into thin 
scales. Young shoots green, without down, becoming brown in 
the second year. Winter hints cylindrical, short-pointed, ’ in. 
long, resinous. Leaves in pairs, persisting 3-8 years, yellowish- 
green, often of a metallic lustre, twisted, varying in length and 
breadth on different trees, 1-3 in. long,*-! in. wide, margins 
with rudimentary teeth sometimes difficult to distinguish, ending 
in a short, horny point; numerous stomatic lines on each 
surface; resin canals median; basal sheath in. long at first, 
jecoming shorter on older leaves. Cones sub-terminal, opening 
when ripe or remaining closed for years; shortly stalkecf 
solitary, in pairs or in clusters, ovoid or conical, J-2.V in. long- 
scales thin, J-f in. long, ->--f in. wide, the exposed p"art armed 

wi h a short, often deciduous, prickle. Seeds reddish-brown 
is in long, with darker spots. 

P. contorta in its restricted sense is found on the Pacific 
Coast from Alaska to the W. Cascade Mountains. It is recorded 
as having been discovered by David Douglas in 1825, near the 
mouth of the Columbia River in Washington, and was appar¬ 
ently introduced about 1855, when it appeared in Lawson’s 
catalogue under the name of P. Macintoshiana. 

Var. Iatifolia S. Watson. 

Lodgepole Pine. 

Pinus contorta var. Murrayana Engehnann; P. Murravana Balfour- r> 
Tamrac Murray. Black Pine; Murray Pine; Pitch Pine Pr cklv P , R H 
Pine; Spruce Pine. Tamarack Pine; Tamrac Pine; White PiS ’ 

A tree 70-200 tt. high with a tapering trunk and scaly 
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bark, differing from the type in its more vigorous habit, broader 
leaves, and larger cones. As it is usually found under more 
favourable conditions of growth, these differences may be 
entirely due to soil and shelter. Intermediate forms occur. It 



Fic. 87.— P 1 NUS CONTORTA. 

a, winter bud with two young cones and a leaf cluster; b, part of shoot, showing 
in pairs and leaf scales; c, older part of shoot; d, winter bucf; e, ancx of lea wi 
margins; /, section of leaf; g, young cone-scale with small awl-shapc 


is a very common tree in the mountains from Alaska to a 1 
fornia, where it was discovered in 1805. It was introduce 
Great Britain by Jeffrey in 1853 or 1854. 
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P. contorta and the variety lalifoha may be distinguished 
amongst other pines by the twisted or stunted appearance of 
the branches, the short, twisted, yellowish-green leaves, and 
the long buds encrusted with resin. Leaf specimens are only 
liable to be confused with P. Mugo, from which it may be 

distinguished by the short basal sheaths, twisted leaves'and 
median resin canals. 

Ihe wood varies in weigh, according to the rate of growth, 
from 25-36 lb per cubic ft. It is often of slow growth, with 
very close annual rings. That from trees near the coast is of 
little value, but the timber yielded by the Lodgepole variety 
is similar in quality to that of P. Pinaster. A good deal of the 
timber is knotty, but the best qualities are moderately strong 
and straight-grained, with reddish or brown heartwood and 
pale yellow sapwood. It works well, and is used for log-houses, 
interior finish of houses and other buildings, boat-building, 
general construction, cooperage, box-making, and, when 
creosoted, for railway sleepers, paving blocks, and fencing. 
Large quantities of timber are available, the marketable timber 
in British Columbia alone was, some thirty vears a (j o 
estimated as 11,861,000,000 board ft., 1 and there is no reason 
to believe that the quantity has been seriously depleted. Tin 
common name of lodgepole pine arose through its common use 
for the centre-pole of the huts of N. American Indians. 

The coast form is often found on sand-dunes fully exposed 
to violent winds, and it has value for the fixing and protection 
of such areas. Its timber value is, however, negligible when 
grown under these conditions, but in less exposed places inland 
it grows more freely, even on poor and stony soil, and has an 
increased timber value. The mountain form (var. latifolia) is 
common on high land, mountain slopes and valleys, at 7,000- 
11,500 ft. elevation, the best stands being on north and east 
slopes. It is not adapted to limestone, but gives excellent results 
on dry, gravelly soils. 2 In exposed, rocky places it becomes 
stunted and resembles the coast form. Pure forests of extensive 
area exist, whilst it also occurs in mixture with other trees. It 
is very intolerant of shade and cleans itself well when grown 
in dense stands. Seeds are produced freely every year, and as 
they are small with w’ell-developed wings, they are widely distri¬ 
buted and regeneration of cleared areas is readily accomplished. 

1 Whitford and Craig, Forests oj British Columbia, Comm, of Conserva¬ 
tion, Canada, p. 241 (1918). 

- Sudworth, Pine Trees of the Rocky Mountain Region, p. 41 (1017). 
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Trees begin coning very early in life when in open positions, 
often at an age of 6-8 years. 

In Britain it is very susceptible to attack by Pine Shoot 
Tortrix Moths. 

Several good specimens of var. latifolia are growing at 
Westonbirt, the largest being, in 1931, 63 ft. high by 6 ft. 3 in. 
in girth at 5 ft. from the ground. 

There is also a large tree at Bayfordbury. 

Jepson, Silva of California, ii, p. S3 (1910); Forest Tables : Lodgepole 
Pine, For. Ser. Circular, 126, U.S.A. Dept, of Agric. (1907). 


Pinus Coulteri D. Don. (Fig. 88.) 

Big-cone Pine. 

Pinus macrocarpa Lindley; P. Sabiniana Parry [not Douglas]. Coulter s 
Pine; Large-cone Pine; Nut Pine; Pitch Pine. 

A tree 80 ft. high and 12 ft. in girth. Bark thick, dark 
brown, deeply and irregularly fissured. Branches stout and 
widely spreading, forming a tree of broadly pyramidal habit. 
Young shoots stout, glaucous, without down, prominently 
ridged, becoming orange-brown with age. Winter buds large, 
ovoid, long and sharp-pointed, 1-1J i n * l° n g> J m - with 

resinous, fringed, closely-pressed scales. Leaves in threes, 
lasting 2-3 years, very stout, stiff, curved, 6-12 in. long, 
margins toothed, apex a short, horny point; stomatic lines on 
all surfaces; resin canals median or sometimes marginal, basa 
sheath 1^ in. long, persistent. Cones very large and massive, 
often weighing 3-4 lb., ovate or oblong-ovate, 10-14 in. long 
by about 6 in. wide; scales thick, woody, 2\ in. long, it in * 
broad, ending in a strong, curved hook or claw. Seed large, 
oval, i in. long, wing 1 in. long, thin above, thicker be ow, 

forming a rim-like margin to the seed. 

P, Coulteri is distinguished from all other pines cxcep • 
Sabiniana by its remarkably large and heavy cones and pecu ia 
seed-wings. The cones of P. Sabiniana are, however, re a ive y 

smaller, and the seeds have a shorter wing. 

Barren trees resemble P . Jeffreyi in their foliage, u 
generally be recognized by their large, stout, resinous 

and usually larger and stiffer leaves. . . t 

P. Coulteri grows naturally on the dry mountain s °P 

California, from Mount Diabolo and the Santa Lucia 01m 
south to the Cuyamaca Range, occurring singly or in si 
groups at elevations of 3,000-6,000 ft. It was discovere 1 
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Santa Lucia Mountains by Coulter in 1832, and introduced to 
Britain by Douglas in the same year. 

Wood soft, weak, and brittle, with very large resin ducts. 
It has little value in its native country except as fuel, and timber 
of trees grown in the British Isles is of very poor quality and 
subject to early decay. The seeds are edible. 

P. Coulteri forms an interesting and ornamental garden tree. 
In well-drained light loam it grows moderately fast, and there 
are numerous well-developed specimens in the midland and 

southern counties of England. 

Elwes and Henry, op. at., v. 1067 (1910); Jepson, Situ. Calif.. 84 (1910! 


Pinus densiflora Siebold and Zuccarini. 

Red Pine of Japan. 

Pinus japonica Forbes [not Hort.], P. Massoniana Hort. [not Lambert 
nor Siebold and Zuccarini); P. Pinea Gordon [not Linnaeus]; Pjrubra bieoer 
[not Lambert, Michaux, Miller, or Miquel]; P. scopifera Miquel. Aka 

Matsu. # 

A tree 70-120 ft. high, with a trunk 6-12 ft. in gi™, 
frequently twisted or crooked. Bark reddish, like that of the 
Scots pine, particularly about the higher parts of the tree, pee ing 
off in thin scales. Young shoots without down, green with a 
glaucous bloom. Winter buds slender, cylindrical, sharp- 
pointed, i in. long, scales free at the tips Leaves in pairs, 
persisting 3 years, slender, soft, twisted, dull green, 2 4 .* in. 
long, margins finely toothed, apex a sharp point, stoma a o 
each surface but not very clear, resin canals margina , a. 
sheath about | in. long on the younger leaves, shortcr la ' 
ending in two long slender points. Cones sub-terminal, so -- 
or in clusters of 2-3, grey or brownish, rather terger than 
of Scots pine; scales 1 in. long, s in- wide, oblong, in, P 
about end of second winter. Seed i in. long, wing wen 

developed, in. long. 

Var. argenteo-variegat a Hort. 

Patches of silvery leaves amongst those of normal colour. 

Var. aurea Mayr. 

Patches of golden leaves amongst those of normal colour. 

P. densiflora is distinguished from P. sy/^sMs byJts long^r 
and more slender, dull green leaves, glaucous branchlet , 

lar ^The species is widely distributed in Japan from the southern 



PINUS 4 8 3 

part of Kyushu to the south of Hokkaido, avoiding marshv 
ground. 

Mood comparable with Scots pine in quality, moderately 
hard, strong and resinous, with numerous, well-marked resin 
ducts. The heartwood is reddish, the sapwood pale yellow. It 
works well with a good finish, and is widely utilized for general 
constructive work, the indoor finish of houses, and for practi¬ 
cally any purpose for which the wood of Scots pine can be used. 
If placed in contact with the ground it should be creosoted or 
treated with some other preservative. The resinous roots are 
often split into sections and used for torches. In forests of this 
pine it is usual to cultivate “ Matsutake,” one of the most 
popular edible fungi of Japan. A considerable revenue is 
derived from this mushroom-like fungus 1 grown in the forests 

belonging to Osaka Major Forest Office, Hiroshima Major 
Forest Office, etc. 2 

P. densiflora thrives in Japan, in clay or heavy loam, and 
attains its largest dimensions in Honshu at elevations of 6,000- 
7,000 ft. Seeds are produced freely, and cut or burnt-over land 
even when very poor, is quickly covered by seedlings. It is also 
widely planted in pure and mixed forests. In the latter, how¬ 
ever, it can only be grown with shade-enduring species,’ for it 
must be the dominating tree if good results are to be obtained. 
It is regarded as the commonest tree in Japan, and occupies 
there a similar position to P. sylvestris in N. Europe. It is rare 
in cultivation and neither of the varieties has any horticultural 
value here; in Japan they are used in gardens and, with the 

type, are included amongst the trees utilized for dwarfing 
purposes. & 

Several trees may be seen at Kew, but there are larger ones 

at Scorrier in Cornwall and at Dropmore in Buckinghamshire 

In 1931 the latter was 69 years old and 70 ft. high. In the 

National Pinetum at Bedgeburv, it suffers from the drying-out 
ot the sub-soil. 

Pinus taiwanensis Hayata (Journ. Coll. Sci. Tokyo, xxx. 

Art. 1, 307 [1911]), found in the mountains of Formosa, differs 
rrom P. densiflora in its oblong ovate cones. 

P. brevispica Hayata (Icon. PI. Form, iii, 191 a i so 

an alpine species from Formosa, is said to differ from P.taiwa- 

nensis in its shorter male spike, thicker leaves and triangular 
cones (when open). angular 

Elwes and Henry, loc. cit., v, 1125 (1910). 

■ Arm,liar,a edodes Berkeley. * Forestry of Japan, p. ?2 (l9IO) 
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Pinus echinata Miller. 

Short-leaf Pine. 

Pinus mitis Michaux; P. Treda var. echinata Castiglioni; P. variabilis 
var. echinata Du Roi. Bull Pine; Carolina Pine; North Carolina Pine; 
North Carolina Yellow Pine; Old field Pine; Pitch Pine; Poor Pine; Short- 
leaf Yellow Pine; Shortschat Pine; Slash Pine; Spruce Pine; Yellow Pine. 

A tree 80-100 or occasionally 120 ft. high, with a trunk 4-6 
ft. in girth, and slender, often pendent branches. Bark £-1 in. 
thick, reddish, divided into irregular shaped plates. Young 
shoots pale green flushed with violet and usually coated with a 
glaucous bloom; changing to brown. Winter buds ovate, short- 
pointed, about } in. long, with closely pressed, resinous scales. 
Leaves usually in pairs, occasionally in threes or fours, lasting 
2-5 years, slender, flexible, slightly twisted, 3-5 in. long, 
margins evenly and finely toothed, apex with a short, horny 
point, stomata on each surface, resin canals median, basal 
sheath barely ] in. long. Cones i-J—2 in. long, usually clustered, 
ovate, without or with very short stalks, remaining on the tree 
after shedding the seeds; scales thin, flattish below, rounded 
above, the exposed part slightly thickened, transversely keeled, 
ending in a fine, short prickle with is often deciduous before the 
cones ripen. Seeds triangular, y G in. long, in. wide, slightly 
mottled, wing reddish, \ in. long. 

Distinguished from other yellow pines of the E. United 
States by its short leaves, and from P. Tceda by its leaves being 
usually in pairs. 

The short-leaf pine is widely distributed from S.E. New 
York, to N. Florida, and W. Virginia, and through the Gulf 
States to E. Louisiana, E. Texas, S. Missouri, and S.W. Illinois, 

covering thousands of square miles. 

Wood coarse-grained, heavy, strong, and moderately 
resinous, with well-developed resin ducts. It closely resembles 
that of P. palustris , P. caribcea, and P. T(eda t and whilst 
inferior to the two former in strength, it is stronger than the 
latter. The heartwood is orange or yellowish-brown, the rather 
wide sapwood being creamy-yellow. Kiln-dried wood averages 
about 32 lb. per cubic ft. The timber is of great importance, 
and owing to its less resinous and easier working characters is 
superior to pitch pine for some purposes. It is used for the 
lighter kinds of building work, indoor finish of houses, panelling, 
car-building, furniture, railway sleepers, and all the other 
purposes for which good pine-wood can be utilized. Large 
quantities of timber are available for exploitation. 
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P. echmata succeeds in its native country on light gravelly 

soils, sand, gravelly clay, and loam. The ground must, how- 

ever : be well drained and not very limy. The best results are 

obtained from light clay containing a fair proportion of gravel. 

Satisfactory crops of seed are borne almost every year and the 

tree spreads rapidly over land that has been allowed to go out 

ot cultivation, and elsewhere. It was introduced to the British 

Isles in 1739, but the climatic conditions do not suit it, and it is 

rarely seen in gardens. In America it appears to reach its most 

profitable size in 90-100 years. It is likely to prove one of the 

mosi important timber trees of the future in the S.E. United 
States. 

Mohr. Timber Pines of tile Southern United States. 93-1 n (1897). 

Pinus flexilis James. (Fig. 89.) 

Limber Pine. 

,, refl , CXa EiiKetmani; P. strobiformis Sudworth [not Engelmannl. 

Kock\ Mountain \\ lute Pine; White Pine. 

A tree 20-50 or occasionally 80 ft. high, with a short trunk 
3 7 or sometimes 12 ft. in girth, usually producing regular 
whorls of short, flexible branches on young trees, and long 
slender, drooping branches often 16-18 ft. long on mature 
trees, the branches drooping at a sharp angle with the 
trunk.' Bark of old trees dark brown, i> in. thick, fissured 
lino scaly ridges. On young trees the bark is thin and smooth. 

1 oimg shoots without down or covered with minute brownish 
hairs. Winter Intds ovoid, sharply pointed, § in. long. Leaves 
in fi ves, persisting about 5-6 years, densely crowded on the ends 
o! the branch lets, pointing forwards, rigid, curved or slightly 
twisted 2 3 in. long, margins entire or rarely with distinct teeth, 
apex sharp-pointed, 3-4 lines of stomata on each surface” 
resin-canals marginal. Cones sub-terminal, cylindric-ovoid, 
elect when young, spreading when mature, almost stalkless” 

3-5 m. long, buff or orange-buff in colour; scales thick, opening 

and spreading horizontally when mature, 1 in. long, % in wide 

oboyate, with the upper margin thickened and reflexed. Seed 

f KC as soon as r 'P e > ovoid, reddish-brown, mottled 4-1 i n 
long, wing rudimentary. ’ J 2 ' 

The species is distinguished from all other five-leaved pines 
except Pputmla and P. albicaulis, by its entire or almost entire” 
leaves. / . punula differs in its dwarf habit and intensely downy 

"s'A.^'pt'of A^ru Tp" Kw). RUC><y M °"" ,ain Resio,K BulL « 60 ’ 
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shoots, and P. albicaulis has shorter indehiscent cones. In 
foliage P. flexilis and the latter are hardly distinguishable. 

P. flexilis is an alpine species widely distributed on the 
eastern slope of the Rocky Mountains from Alberta to Texas. 
It also occurs in the mountains of N. Arizona, Utah, Nevada, 



Fig. 89.— P 1 NUS FLEXILIS. 

a end of branch with winter bud and leaf clusters; b, cluster of five leaves, t. J P ex 

entire leaf; d, section of leaf. 


and S.E. California, growing on arid and rocky slopes at 5 > 00 ° 
11,000 ft. elevation. It was discovered in Colorado in 1820 y 
Dr. Edward James and was introduced by Jeffrey in 1851. • 

reflexa of Engelmann is sometimes regarded as a synonym an 
sometimes as a variety of P. flexilis ; it has been seen in a wi 
state only in Mexico and has not, apparently, been introduce 
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elsewhere. The cone-scales are much reflexed, and it is inter¬ 
mediary in character between this species and P. Ayacahuite. 

Wood light, about 27 lb. per cu. ft., with small resin-ducts. 
Heartwood orange-yellow or brownish, sapwood narrow and 
creamy white, annual rings close. The timber is soft, easily 
worked, and used locally for building construction and other 
purposes. Although of fair quality and of considerable use in 
its native country, it has no value elsewhere, and the cost of 
extraction is likely to limit its further exploitation. 

The tree grows slowly in the British Isles, and is not common 

in collections. Isolated specimens have a narrow pyramidal 

outline, after the manner of P. Cembra, and succeed in light, 

well-drained loamy soil. Although it occurs very frequently in 

dry, rocky positions in a natural state, it attains its greatest 

luxuriance in moist and well-drained soils and its highest alti- 
tude in clayey soil. 1 

The largest tree at Kew is 45 ft. high and 3 ft. 7 in. in girth 
at 5 ft. above the ground. 


Pinus Gerardiana Wallich. 


Gerard's Pine. 

Pinus Auckhndii Loddiges; P. Chilghoza Elphinstone; P. Neosa Govan 
Chilgoza, Chilgoza Pine; Himalayan Edible Pine; Neosa Pine. 


A tree 50-80 ft. high, with a short trunk 6-12 ft. in girth 
shedding its bark in small plates as in P. Bungeana. Bark thin,’ 
silver grey. Branches short and horizontal, forming a tree of 
compact habit. Young shoots without down, olive green, with 
prominent ridges. Leaves in threes, lasting 3 years, slender, 
ark green, 2-4 in. long; basal sheath deciduous during the 
second year. Cones oblong-ovoid, 6-8 in. long, 4 in. wide; scales 

in - lon g. 1 m. broad, very thick and woody, the exposed 
portion triangular and rcflexed, the swollen apex ending in a 
recurved spine. Seeds cylindric, oily, f-i in. long, wing 
rudimentary. The seeds do not retain their vitality for long 

Gerard’s pine is distinguished from P. Bungeana by its 
denser longer, and more slender leaves, and by its larger cones 
which have strongly reflexed scales. 

Native of the N.W. Himalaya, occuring on the borders of 
Kashmir and Tibet, in Kafinstan and N. Afghanistan. It grows 

000ft., occurring 

as isolated specimens and in scattered groups. It was discovered 


1 


Sudworth, The Pines of the Rocky Mountain R 


egion, 8 (iqi 
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by Captain Gerard, an officer of the Bengal Native Infantry, 
and was introduced into cultivation by Lord Auckland in 1839. 

Wood hard, tough, and very resinous, with scattered and 
prominent resin-ducts. Heartwood yellowish-brown, sap wood 
lighter. As a timber tree, however, it is of little importance, 
the few trees felled being put to local use. The seeds are the 
chief economic product of the species, for they constitute a 
staple article of food in the W. Himalaya and are imported into 
India from Afghanistan. They are rich in oil and have a slight 
turpentiny flavour. The native population use them either 
raw or cooked, but Europeans prefer them roasted. The value 
of the seeds prevents any exploitation of the timber. 

P. Gerardiana does not adapt itself well to the conditions 
obtaining in the British Isles, and it is one of the rarest pines in 
cultivation. A good specimen existing in the Botanic Gardens, 
Cambridge, however, suggests that further trials should be 
made. In a wild state the tree withstands considerable drought 
and cold. 

Troup, R. S., The Silviculture of Indian Trt cs, logo (1921); Gamble. A 
Manual of Indian Timbers, 709 (1921). 

Pinus glabra Walter. 

Spruce Pine. 

Cedar Pine; Lowland Spruce Pine; Poor Pine; Walter's Pine; White 
Pine. 

A tree 80-120 ft. high and 4-6^ ft. in girth. Bark close and 
compact, reddish-brown and moderately thick on the lower 
part of the trunk, thin, smooth, and grey above. Young shoots 
with intermediary buds between the nodes. Winter buds ovoi , 
sharp-pointed, brown. Leaves in pairs, lasting 2-3 years, so , 
slender, twisted, 1J-3 in. long, margins finely toothed, shor 
pointed, stomata on each surface; resin canals median, asa 
sheath short. Cones usually solitary, ovate, reflexed, 
yellow, symmetrical, i£—2 in. long, on short stalks. ca e* 
rather soft and flexible, the exposed part terminated by a wea ^ 
prickle which is often deciduous. Seeds rough, triangu ar, ig 

in. long and \ in. wide, wing £ in. long. 

P. glabra is distinguished from P. echinata by its leav 3 

being invariably in pairs, by its close and smooth bark, an 

its softer cone-scales. , 

Native of the Atlantic forests in S.E. United States, being 

found in S. Carolina, Central and N. W. Florida and Louisiana, 
usually as single trees and small groups. 
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Wood very like that of P. Tceda, but weaker. It can be 
used for similar purposes. 

P. glabra can only be grown in sub-tropical countries where 
the atmosphere is moist. Conditions suitable for magnolias, 
hickories, and nyssas are said to suit it admirably. Young trees 
withstand more shade than most pines, but eventually full light 
is required. In the S.E. United States it is regarded as being 
likely to become an important forest tree of the future, whilst 
its graceful habit and luxuriant foliage give it a very ornamen¬ 
tal appearance. 

Mohr, The Timber Pines of the Southern United States, 135-140 (1897'< 

Pinus Greggii Engelmann. 

Gregg’s Pine. 


Pinus patula var. macrocarpa Masters; P. patula var. stricta Bentha 


ni. 


A tree 40-50 ft. high, with smooth grey bark except at the 
base of old trees, where it becomes rough and fissured. Young 
shoots without down, glaucous at first, greyish-buff the second 
year. Branchlets slender, often with lateral shoots. Winter 
buds slender, cylindrical, sharp-pointed, non-resinous, the 
scales free at the tips. Leaves in threes, bright green, slender, 
persisting 2-3 years, 4-6 in. long, margins finely and regularly 
toothed, apex short-pointed; faint stomatic lines on each 
surface, resin canals median, basal sheath £ in. long the first 
year, l in. the second year. Cones clustered, ovate-conic, 3-6 
in. long, irregular in outline, reflexed, tawny yellow in colour, 
remaining closed on the branches for several years. 

Gregg’s pine is closely allied to P. patula, from which it 

may be separated by the smooth grey bark on the upper part 
of the trunk. 


A native of Mexico, where it is found on the north-eastern 
sierras at cool temperature elevations. 

Little is known of the economic properties of P. Greggii, 
which has no commercial value outside is native country. 

Although too tender for general ornamental planting in the 
British Isles, this pine would probably grow quite well in the 
south-west counties of England and in Ireland, or in any place 
where P. patula thrives. Soil conditions are likely to suit both 
species alike. The light, graceful appearance and bright green 
leaves of P. Greggii make it an attractive object for the garden 
or pinetum. Since writing this paragraph in 1922 it has been 
found that this species is much hardier than P. patula. There 



490 PINACE.E 

are now two fine trees in the National Pinetum at Bedgebury 

where they have stood for 20 years unimpaired by cold. There 

is also a good tree at Fota Island, Cove. Co. Cork, that was 
planted in 1911. 


Pinus halepensis Miller. 

Aleppo Pine. 

Pinus abasica Carriere; P. abchasica Fischer; P. alepensis Poiret; 
P. arabica Sieber; P. australis Hort. [not Michaux]; P. colchica Booth; 
P. genuensis Cook; P. hierosolymitiana Duham; P. hispanica Cook; 
P. maritima Lambert [not Poiret], P. minor Hort.; P. Parolinii Visiani; 
P. persica Strangvvays; P. Pityusa Steven; P. sylvestris Gouan [not 
Linnaeus, Miller, orThunberg]; P. tatarica Hort. Jerusalem Pine. 

A tree rarely exceeding 50-60 ft. in height, but occasionally 
80 ft. high with a trunk 12-15 ft- in girth, the branches irregu¬ 
larly arranged, numerous and slender. Bark smooth, silvery- 
grey and shining at first, becoming reddish-brown, fissured 
and scaly on old trunks. Young shoots glaucous grey, without 
down, slightly ridged. Winter buds conic, about in. long, the 
scales fringed and often reflexed at the tips. Leaves in pairs, 
lasting 2 years, slender, curved, twisted above, 2-3^ in. long, 
about in. wide, margins minutely toothed, apex a short, 
horny point, stomatic lines on both surfaces, resin canals mar¬ 
ginal but tending to become median; basal sheath £ in. long, 
persistent. Cowes pointing downwards, solitary, or 2-3 together, 
lateral, spreading or deflexed, reddish, ovate-conic, 2-4^ in. 
long, symmetrical or nearly so, on thick, scaly stalks, some¬ 
times remaining closed for several years, or remaining on the 
branches after the dispersal of the seeds. Scales shining, 
yellowish-brown or reddish, about 1 in. long and f in. wide, 
the exposed part rhomboidal, flat or slightly raised towards the 
centre with a transverse ridge, the apex unarmed, Seed nearly 
i in. long, light brown on the lower and blackish on the upper 
surface; wing nearly 1 in. long. 

Var. brutia (Tenore) Elwes and Henry. 

Calabrian Pine. 1 

Pinus brutia Tenore; P. Carica D. Don; P. conglomerata Graeferj 
P. eldarica Medwejew; P. Loiseleuriana Carriere; P. Pallasii Parolin, 

P. Penicillus Lapeyrouse; P. Pseudo-halepensis Denhardt; P. pyrenaica 
David; P. resinosa Loiseleur [not Roezl, Savi, Solander, or Torreyj. 

Leaves longer than in the type, 4-6 in. long, darker green in 

1 The name of Calabrian Pine is sometimes applied to Pinus nigra var. 
calabrica. 
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colour and more rigid. Cones spreading or pointing forwards, 
never deflexed as in the type, sometimes borne in whorls of 3-6. 
This appears to be a geographical variety, the distinctive 
characters being due to the influence of soil and climate. 

P. halepensis is recognized by its shining reddish cones, the 
ashy grey colour of its branches and branchlets, and its slender 
leaves. 

The species is common in the countries bordering the 

Mediterranean, including Spain and Portugal, S.E. France, 

Italy, Greece, Asia Minor, Cyprus, and Algeria. It is also found 

in W. Asia. The variety brutia has a more restricted and more 

easterly distribution than the type. According to Loudon, P. 

halepensis was first cultivated in England by Bishop Compton 

in 1683. Fine specimens are rarely seen in collections, the 

largest tree known being at Margam, Glamorganshire. It is 

not very hardy in a young state and is often difficult to 
establish. 1 

Wood of poor quality, coarse-grained and resinous, com¬ 
parable with that of P. Pinaster. Heartwood yellowish-brown, 
sapwood yellow. The timber is used for inferior kinds of 
carpentry and joiners' work, boxes, crates, mine-props, 
sleepers, telegraph poles, fuel and charcoal. Resin of good 
quality is produced by the tree, and systematic tapping, under 
the control of the French Forestry Officials, has been conducted 
in the Algerian forests of Oran for the last 45 years. There¬ 
abouts the forests of Aleppo pine extend to 267,866 acres at an 
altitude of 3,280 ft. The resin does not appear to run so freely as 
that of P. Pinaster, and the inaccessibility of the forests makes 
it a less profitable species. Trees must be 36 in. in girth before 
they can be tapped. The bark has been used for tanning. 

The Aleppo pine is a great drought resisting tree and is 
valuable for hot and dry regions, where it has been planted in 
many places to check soil erosion and as a windbreak. It has 
grown well in S. Spain, Morocco, Tunisia, Algeria, Cyprus, S. 
Africa, and other places where a light rainfall is followed by 
prolonged periods of sunny weather and hot drying winds. 
The best results are obtained by breaking up patches of ground 
12-16 in. square and a few feet apart, and sowing a few seeds 
in each about 1 in. below the surface. Each seed-plot is then 
covered by light brush as a protection against sun and wind 


1 P '”“ s Saportee, Rouy—FI. Fr. xiv, 368 (1913), a supposed hybrid 

between P. halepensis and P. Pinaster, has been recorded from France 
(Vaucluse). 
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until the seedlings are well established If plants are put out 
they are only successful when a ball of soil remains attached 
to the toots, treated in the ordinary way they become shrivelled 
before the roots penetrate the soil. Trees 15-20 years old seed 
freely, the seed ripening about September. This pine should 

only be planted where more profitable species fail. It succeeds 
on thin limestone soils. 

Elwes and Henry, loc. cit. v, 1009 (1910); Woolsev, French Forests 
and forestry (1917). 

X Pinus Holfordiana A. B. Jackson. 

(P. Ayacahuite x P. Wallichiana.) 

A tree similar in size and habit to P. Ayacahuite , differing 
chiefly from the latter in the usually hairy shoots, the broader 
cones with the apophyses of the cone-scales acute or sub-acute 
and not rounded-apiculate at the apex. From P. Ayacahuite it 
differs in the non-reflexed points of the cone-scales, and the 
smaller seeds which have a longer, narrower wing. 

This hybrid was first noticed in the Arboretum at VVestonbirt 
where a number of seedling trees, the progeny of an old tree of 
P. Ayacahuite , produced cones different in character from the 
parent tree. Further study showed these trees to be intermediate 
between the species named and suggested its hybrid origin. 
Seedlings from the parent tree have been distributed to other 
gardens where they are making unusually vigorous growth. 
The type trees of Pinus Holfordiana at Westonbirt planted in 
1906 have already reached a height of 50 feet. Numerous 
seedlings of the second generation have been raised. 

Gard. Chron., March 4, 1933, p. 153. 

Pinus Jeffreyi A. Murray. (Fig. 90.) 

Jeffrey's Pine. 

Pinus ponderosa var. Jeffreyi Vasey. Blackwood Pine; Sapwood 
Pine; Truckce Pine. 

A tree very similar in size and appearance to P. ponderosa , 
except in colouring, both bark and leaves being less sombre 
than in the latter species. It is often regarded as a well marked 
variety of P. ponderosa and was so described in the earlier 
editions of this work, but as its specific rank is now recognized 
by both Dr. Rehder of the Arnold Arboretum and by the Royal 
Botanic Gardens, Kew, I have accepted those decisions. 

It differs from P . ponderosa chiefly in the following par¬ 
ticulars. Bark usually cinnamon-red, less often dark brown, 




Fig. 90 .—P 1 NUS JEFFREY!. 

a, branch showing winter bud and two cones; b, cluster of three leaves; c, section of 

leaf; d, cone-scale, outer side; c, side-view; f, seed. 
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which is the prevailing colour in P. ponderosa. Young shoots 
glaucous against yellowish-brown. Winter buds non-resinous 
with the tips of the scales free, against buds resinous with the 
tips of the scales appressed in P. ponderosa. Leaves stout, 
usually in threes, 5-10 in. long, bluish green, in P. ponderosa 
usually in threes but sometimes in twos or fives, dark green. 
Cones ovoid-oblong, 5-10 in. or sometimes more or less in 
length, normally about 4-4I in. wide, short-stalked; scales with 
depressed bosses and recurved prickles. Seeds up to \ in. long 
with a well-developed wing. Introduced in 1853 and often 
grown in gardens. 

Var. deflexa (Torrey) Lemmon. 

Pinus deflexa Torrey; P. ponderosa var. deflexa Shaw. 

Bark dark brown or black. Young shoots glaucous. Leaves 
in threes, 3-4 in. long. Cones small, 3-4 in. long. There is a 
tree at Kew that differs from the type in its small leaves and 
cones. 

Economic uses and cultivation as in P. ponderosa. Mr. Orr 
of the Royal Botanic Gardens, Edinburgh, has informed me 
that P. Jeffreyi can be separated chemically from P. ponderosa 
as it contains heptane but no terpenes, whereas the latter 
contains terpenes but no heptane. 


Pinus khasya Royle. 

Pinus Cavendishiana Hort. ?; P. insularis Endlicher; P. kaysa Parlatore^ 
P. keseya Royle; P. khasia Engelmann; P. khasyana Griffith; P. sinen 
Endlicher [_ not LambertJ. 

A tree of small or moderate size in Khasia, but 100-150 oX 
more feet high in Burma, with a trunk up to 10 ft. in girth. B ar 
thick, deeply fissured. Young shoots without down, ig 
brown, slender. Winter buds oblong-conic, pointed, scaes 
brown, free at the tips. Leaves in threes, usually falling during 

the second year, very slender, green or grey-green, 5-9 in / 
margins finely toothed, apex a long, fine point, stomaticm 
on each surface; resin canals marginal; basal sheath ' 

long. Cones solitary, in pairs, or occasionally in threes, ovoi» 
symmetrical, bright brown, 2-3 in. long, ii in. wide, 
short and stiff; scales about f in. long, $ in. wide, the expose 
part prominently developed, with a thick tip transve 
keeled. Seeds about J in. long with a round-topped wing. 
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Distinguished from other three-leaved pines by its fine, 
grass-like leaves and svmmetrical cones. 

A native of N. Burma, occurring in the Khasia Hills, Shan 
Hills, and the Hills ot Martaban, usually at elevations of 3,000 - 
7,000 but occasionally at 10,000 ft.; also found in the Philippine 
Islands. Its largest dimensions are attained in Burma. In the 
Shan States it is said to cover an area of 100-200 square miles. 

Wood very resinous and of good quality. Heartwood 
reddish-brown, sapwood yellow. The timber is used locally for 
building and other purposes, and is in demand for fuel. Resin 
from this spocies is stated to be of better quality than that of any 
other Indian pine, but, owing to the tree growing in somewhat 
inaccessible places, its collection is not a profitable undertaking. 

P. khasya is of no value for the British Isles, but would 
probably succeed in S. Africa, Australia, and New Zealand, if 
planted in well-drained soil moderately free from lime. 

Gamble, Man. of Ind. p. 708 (1921). 


Pinus koraiensis Siebold and Zuccarini. (Fig. 85.) 

Korean Pine 

Pinus mandschurica Rupprecht P. Strobus Tlumber- [not Linmeus]. 
Cedar Pine; Cedr; Korean Nut Pine; Kedr. 

A tree 100-150 ft. high, with a large, clean trunk bearing 

stout, spreading, or erect branches. Bark thin, except on old 

trees, reddish-grey, smooth, or dividing into scaly plates. 

loung shoots clothed with dense, rusty-brown hairs, similar to 

t ose of />. Cembra. Winter buds in. long, cylindric-ovoid, 

he points of the scales tree. Leaves 2.I-5 in. long resembling 

nose of P. Cembra but longer and more spreading, with a 

>lunter apex and closely and sharply toothed margins, resin 

canals, three. They are also whiter on the surface from the 

Kioie numerous lines of stomata. Basal sheath soon deciduous. 

ones sub-terminal, erect, cylindrical or conic-oblong, blunt or 

rounded at the apex, yellowish-brown, 5-6 in. long, about 3 in. 

in diameter, stalks very short, sometimes scarcely noticeable; 

scales 1J-2 in. long, 1 in. wide, leather}' with a wavy margin 

and often reflexed tip. Seeds about J- in. long, wingless, not 
readily shed. 

Var. variegata Hort. 

I he leaves are marked with yellow. It is scarcely decorative. 

. ! ' h° ra * ci !sis differs from P. Cembra in its longer leaves 
with a whiter inner surface and by the margins having more 
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numerous teeth which continue to the apex of the leaf. The 
resin canals are 3 in number against 2 in P. Cembra , and the 
cones are longer and the scales less formal in outline. 

The species is widely distributed in Eastern Asia, occurring 
in Amurland, Manchuria, Korea, and Japan. In the forests of 
Central Japan it occurs mixed with deciduous trees. Introduced 
by John Gould Veitch in 1861. 

Wood light, about 25 lb. per cubic ft. when dry, with 
prominent resin ducts. The heart wood is yellowish-brown, the 
sapwood white or pale yellow. It is straight-grained, easily 
worked, compact and soft, finishes with a good surface, and 
takes paints and polish well. Compared with other pine timber 
it closely resembles that of P . Strobus and is of value for all the 
purposes for which that wood is used. It is obtainable in large 
sizes and prior to 1914 was becoming a very valuable article of 
export to Chinese and other Asiatic and Australian ports. The 
timber was well received in Europe, but the long journey and 
heavy freight did not allow it to compete with Russian, 
Scandinavian, and Canadian timber. It was shipped from 
Vladivostok and other N.E. Asiatic ports, and must be regarded 
as one of the most important soft woods for exploitation during 
the present century. The seeds arc sometimes used for food. 

The Korean pine does not grow so freely in this country as 
P. Cembra, and it is doubtful whether it has any other value 
than for decorative purposes. One of the principal timber trees 
of the more northerly parts of the Far East, it may be more 
suitable for Scotland than for the S. of England. 

Good trees are to be seen at Bicton. 

Elvves anrl Henry, loc. cit. v, 1041 (1910); Wilson, Conifers of Japan, 
15 (1916). 

Pinus Krempfii Lecomte. 

A tall tree with smooth bark. Leaves in pairs up to about i 2 
in. long and do in. broad; leaf-sheath wanting, stomata numer¬ 
ous on the upper surface, very few below, resin canals S, two 
under the upper epidermis and 6 near the lower surface. Cones 
ovoid, up to 2 in. long and in. in diameter with scales up to 
| in. long, thickened at the apex and provided with a dorsal 

umbo. Seed with a wing about da in. long. 

This species was found in Annam on mountains ot tne 

Nhatrang region at about 4,000 ft. elevation. It is chiefly is 
tinguished by the unusual width of the leaves and the absence 

of basal sheaths to the leaf clusters. 

Revue Horticole, France, 1902, p. 164. 
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Pinus Lambertiana Douglas. (Fig. 91.) 

Sugar Pine. 

Big Pine; Gigantic Pine; Great Sugar Pine; Shade Pine; White Pine. 

The largest species of the genus, attaining in America a 
height of 250 ft. or more, and a girth of 40 ft., with a straight 
trunk often clear of branches for 100 ft. Bark on old trees 2-3 in. 
thick with irregular, scaly ridges; that of young trees smooth and 
thin. Young shoots minutely downy all over. Winter buds 
small, oval, % in. long, pointed, with closely pressed, chestnut- 
brown scales. Leaves in fives, falling during the second or third 
year, rigid, twisted, 3J-4 in. long, margin finely toothed, apex 
sharp-pointed, stomata on each surface, basal sheath £ in. long, 
deciduous. Cones sub-terminal, erect at first, pendulous when 
fully grown, 12-18 in. long, 3-4 in. in diameter, borne on stalks 
3 in. or more long on the topmost branches; scales broad, almost 
fan-shaped, with a thickened, resinous apex, becoming widely 
spreading in the open cone. Seed \ in. long, with a wing i-i£ in. 
long and £ in. broad, shed as soon as ripe. 

This species is distinguished from all other five-leaved pines 
with deciduous sheaths by the young shoots being minutely 
glandular downy, and by the sharp-pointed, rigid, spirally 
twisted leaves, the twist making a complete turn. 

Native of Oregon and California, occurring on mountains 
from 2,000-9,000 ft. elevation. It is one of the most prominent 
species of the timber belt of the Sierra Nevada, especially on its 
western slope, where, in company with Pinus ponderosa and 
Abies Lowiana , it forms an important element in the main 
coniferous timber belt. It ranges south to the high mountains 
of S. California and north to the Cascades and Coast Ranges of 
Oregon. Discovered by Douglas in 1825 on the Multomah River 
in Oregon and introduced by him in 1827. Most of the plants 
reared from his seed appear to have died, but a further supply 
of seed was collected by Lobb in 1851. A section of wood of the 
original tree introduced to the garden of the Royal Horticultural 
Society is preserved in the Forestry Museum at Kew. It is 18 in. 
in diameter and several of the annual rings are £ in. apart. 

Wood light, 22-24 lb. per cubic ft. when dry, with con¬ 
spicuous resin ducts. Heartwood yellowish to pale brown, not 
reddish as in P. Strobus , sapwood yellowish-white. The timber 
is of first-class quality and very slightly inferior to that of P. 
Strobus ; is straight-grained, easily worked, compact, soft, 
polishes well, and is obtainable in large dimensions free from 

2K 
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blemishes, but requires careful seasoning. It is used for building 
purposes, particularly the indoor finish of houses, and for 
all other uses of best white pine, including pattern-making. A 
sugary exudation possessing cathartic properties is obtained 
from the heartwood, particularly of charred and wounded trees, 
and is sometimes used as a substitute for sugar. Similar exuda- 




Fic. 91 .—PINUS LAMBERTIAN A. 

shoot With, leaf clusters; b. cluster of five leaves; c, winter bud; d, apex 

c, section of leaf. 


of leaf; 


tions may be noticed from the sawn wood. The seeds are 
occasionally used for food, but are less valuable than those 01 

several other species. . 

In its native country the sugar pine does not cone in a young 

state and mature trees do not cone freely with any degree 01 
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regularity. Unless the seed falls upon ground offering ideal 
conditions for germination and subsequent growth, repro¬ 
duction is poor, and P. ponderosa takes its place. Shade is 
necessary for seedlings, but later it is very intolerant of shade 
and often occurs as the dominant tree over an undergrowth of 
fir. The root system is shallow and the best specimens are found 
on light but good moist loamy soil. Moist climatic conditions 
are advantageous, and the best trees are usually found in misty 
valleys with an annual rainfall of at least 35-40 in. It is not 
common in collections in the British Isles, and cones are pro¬ 
duced sparingly on cultivated trees. Good specimens occur 
here and there in gardens in the midland and southern counties 
of England, growing under similar conditions to the Weymouth 
pine, and it is worth trying in experimental forest groups in the 
deep valleys of Wales, Ireland, and W. Scotland. The difficulty 
of obtaining seed in quantity is against its general inclusion in 
forest schemes in this and other countries. In addition to other 
places good specimens are growing at Dropmore (over go ft. 
high), Arley Castle, Westonbirt, Bury Hill, and Kew. It is 
closely allied to the Mexican P. Ayacahuite, but has rather 
larger cones. 

Cooper, Sugar Pine and Western Yellow Pine in California . For. Ser. 
Bull. 60. U.S.A. Dept, of Agric. (1906); Jepson, Silva of California, 7 (191°)'. 
Hough, American Woods, vi, No. 146, p. 51 (1895). 


Pinus Lawsoni Roezl. 

Lawson’s Pine. 

Pinus Altamirani Shaw. 

A tree 80-100 ft. high, with a trunk 6 ft. or more in girth, 
covered with dark grey scaly bark. Young shoots glaucous. 
Leaves in threes, fours, or fives, glaucous green, up to about 
9 in. long. Resin canals internal, but often with 1 or 2 in a 
median position. Cones variable in size and in the shape of the 
scales, ovate-conic, up to about 3 in. long on pliant stalks; 
scales with the exposed portion nut-brown, flat or swollen. 

A sub-tropical species found in Central and W. Mexico. It 
sometimes grows with P. Montezuma and other Mexican 
species, but is recognized by its conspicuously glaucous foliage. 

This species is not in cultivation. Its timber is apparently 
used indiscriminately with that of other Mexican pines. 

Shaw. Genus Pinus, p. 68 (1914). 
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Pinus leiophylla Schlechtendal and Chamisso. 

Smooth-leaved Pine. 

Pinus Cedrus Roezl; P. Comonfortii Roezl; P. Decandolleana Rcezl; 
P. dependens Roezl; P. Fenzlii Antoine and Kotschy; P. gracilis Roezl; 
P. halepensis Bieberstein [not Miller]; P. huisquilcaensis Roezl; P. Lerdoi 
Roezl; P. Monte-Allegri Roezl; P. verrucosa Roezl. 

A tree of moderate size with slender branchlets, bearing 
clusters of short shoots on the trunk and branches like P. ngida. 
Young shoots slender, glaucous. Leaves in fives, persisting 2 
years, short, slender, grey-green, 3-4 in. long, marginal teeth 
scarcely visible with a lens, apex short-pointed, stomatic lines 
on each surface; resin canals median with an occasional internal 
one; basal sheath \ in. long, soon deciduous. Cones sub¬ 
terminal or lateral, solitary or several together, ovoid, in. 

long, on slender stalks J-f in. long, ripening during the third 
year, and often remaining unopened on the branches for several 
years; scales f in. long, f in. wide, the hidden part dark brown, 
the exposed part light brown, terminated by a minute prickle 
which usually falls early. Seeds oval, light brown with a rough, 
mottled surface, in. long, wing £ in. long. 

Var. Chihuahuana (Engelmann) Shaw. 

P. Chihuahuana Engelmann. 

A northern form differing from the type in its stouter, more 
rigid leaves, which are usually in clusters of 3-4, and only 
occasionally in fives. It is often regarded as a distinct species. 
Shaw, 1 however, places it under P. leiophylla , on account o i s 
triennial cone. Trees with foliage intermediate in charactei <ne 

known to occur. 

P. leiophylla is distinguished from allied species by its 

triennial cones. . 1 

The typical form of P. leiophylla is confined to sub- topic 

and warm temperate altitudes in Mexico, from Oaxaca, t rox }& 

the central and western States to S. Arizona and New Mexico. 

The var. Chihuahuana is found in S. Arizona and New Mexico, 

extending S. along the N.W. Sierras to the Territory ot lep 

and the State of Zacatecas. : n 

Wood apparently of good quality, although not known in 

Europe. 


1 Pines of Mexico , p. 14 ( I 909)- 






PLATE XXXI. Puma Grezzii, at National Pixktlm, Bedgebirv. 
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Photo, hy K . j• W alii* 

PLATE XXX ’ll. Douglas Fir (Pseudotsuga taxi/olia). 
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The tree is not hardy in the British Isles. It appears to cone 
freely and to produce abundance of seed, whilst it is almost 
unique in the fact that it is sometimes reproduced by sprouts 
from cut-over stumps. 


Pinus leucodermis Antoine. (Fig. 95.) 

Bosnian Pine. 

Pinus Laricio var. leucodermis Christ; P. Heldreichii var. leucodermis 
(Antoine) Markgraf ex Fritschen. 

An alpine pine closely allied to P. nigra and resembling P. 
Cembra in habit. It attains a height of 00 ft. and a girth of 
6 ft. Bark grey, dividing into irregular plates. Young shoots 
glaucous. Winter buds like those of P. nigra but darker brown 
in colour. Leaves in pairs persisting 5-6 years, densely covering 
the branchlets except at the base of each year’s shoot which is 
bare for a short distance, forming a cup-like tutt; dark green, 
rigid, erect, 2-3 in. long, margins minutely toothed, ending in a 
sharp point, stomatic lines on each surface; resin-ducts median; 
basal sheath £ in. long. Cones ovoid-conic, 2-3 in. long, 
shortly stalked, differing from those of P. nigra in being a 
uniform dull brown colour, with the lower scales pyramidal 
above, ending in a reflexed spine. Seeds as in P. nigra. 

P. leucodermis is closely allied to P. nigra and is probably 
but a mountain form of this variable species. The chief 
difference is seen in its compact branch system and dense 
foliage. 

Native of Bosnia, Herzegovina, and Montenegro, and dis¬ 
covered in 1864 by Maly, who introduced it into cultivation the 
same year. Found also in Calabria. 

P. leucodermis is usually found on the driest limestone 
formations. At Kew it succeeds in light loam under similar 
conditions to the Corsican pine, but grows more slowly, and is 
more compact. The largest specimen known in cultivation is 
at Bury Hill, Dorking; it is about 125 years old and 102 ft. 
high. The tree is worth a trial under forest conditions. Some 
authorities prefer to retain P. Heldreichii Christ as a distinct 
species with P. leucodermis as a variety, on account of the 
fibro-vascular bundles in the leaves being separated by fewer 
rows of cells than in P. nigra , but I have kept the botanical 
arrangement adopted in earlier editions. 

Elwes and Henry, loc. cit. ii, p. 424. 
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Pinus luchuensis Mayr. 

Luchu Pine. 

A pine found by Mayr in the Luchu Islands, S. of Japan, 
where it often attains a height of ioo ft. with a slender 
trunk and umbrella-shaped crown. Bark of young trees and 
of the upper parts of old trees, thin, clear grey in colour, 
shed in patches when old. Winter buds reddish, resinous, 
with closely pressed scales. Leaves in pairs, 6-8 in. long, 
resin canals median or with an occasional marginal one. 
Cones ovate-conic, symmetrical, up to about 2 in. long. Scales 
with the terminal portions shining nut-brown, transversely 
keeled. 

Distinguished from other E. Asiatic hard pines by the 
smooth bark of the young trees. 

Wood very hard and heavy, resembling that of P. Thun - 
bergii. 

The above description is from Mayr's original diagnosis ot 
the species. 1 


Lumholtzii Robinson and Fernald. 

Pino Barda Caida. 

A 'wide, round-headed tree with slender, sub-pendulous 
branchlets and completely pendulous foliage. Young shoots 
shining chestnut-brown, more or less glaucous. Leaves in 
threes, 8-12 in. long, with finely toothed margins; resin canals 
median and internal, rarely external; basal sheath i-ij i n - long, 
deciduous, chestnut-brown in colour like the buds and branch- 
lets. Cones usually about 2 in. long, ovoid, symmetrical, pen¬ 
dent, on slender more or less curved stalks, falling earl} 7 ; scales 
swollen at the summit, dull pale brown in colour with a darker 
centre. 

A beautiful pine with remarkably pendent, bright g r ^ n 
foliage, which hangs from the under-side of the branchlets 1 0 
a beard. It resembles P. patula but has longer and more 

decidedly weeping foliage. . TT 

Native of the W. and N.W. Sierras of Mexico. 

fortunately it is not in cultivation. 

Shaw, Pines of Mexico, 15 (i 9 ° 9 )- 


' Bot. Centralbl. lviii, 149 (^ 94 )- 
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Pinus Massoniana Lambert. 

Masson's Pine. 

Pinus canaliculata Miquel; P. rubra Miquel [not Michaux, Miller, 
or Sieber]. 

A tree 30-80 ft. high, with a girth of 6 ft. Bark reddish, 
resembling that of P. sylvestris. Young shoots glabrous. Winter 
buds conic-cylindric, resinous. Leaves in pairs, yellowish-green 
to dark green, slender, 6-8 in. long, margins finely toothed, resin 
canals marginal. Cones ovoid, 1J-2J in. long, falling early; 
scales with the terminal portions thickened, nut-brown in colour 
with a transverse ridge and a slightly raised boss near the apex. 
Seeds dark brown, } in. long, with a narrow wing \ in. long. 

It is most closely allied to P. densiflora and is recognized by 
its longer leaves and differently coloured cones. It is sometimes 
confused with P. Thunbergii, from which it may be recognized 
by its longer leaves and marginal resin canals. 

P. Massoniana is a native of S.E. China following the valley 
of the Yangtse River into Szechuen. 

The timber does not appear to have any independent 
commercial value, although it is doubtless mixed with that of 
allied species. The pollen is said to be used in confectionery, for 
the exteriors of cakes and pastry in Chekiang (see specimens in 
Kew Museums). 


Pinus Merkusii Jungh and de Vriese. 

Tenasserim Pine. 

Pinus Finlaysoniana Wallich; P. Latteri Mason; P. Merkiana Gordon; 
P. sumatrana Jungh. 

A tree 60 ft. high in Burma, 100 ft. in Sumatra, of pyramidal 
habit when young, spreading or round-headed when mature. 
Bark of well-grown trees grey to brown, rather thick and deeply 
fissured. Leaves in pairs, persisting 1^-2 years, 7-10 in. long, 
margins finely toothed, apex abruptly pointed, resin canals 
median or with internal or intermediary ducts; basal sheath 
£-£ in. long. Cones solitary or in pairs, 2-3 in. long, narrowly 
cylindrical, often curved; scales woody, oblong, the exposed 
part rhomboidal and furrowed. Seeds small with a well- 
developed wing. 

This species is very clearly defined by its peculiar cones and 
leaf section. 

P. Merkusii is the most tropical of all pines, occurring in Siam, 
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Java, Cochin China, Burma, Borneo, Sumatra, and the Philip¬ 
pine Islands. In Burma it occupies low hills and spurs at eleva¬ 
tions of 500-2,500 ft.; in Siam it is a common tree in some 
regions at an altitude of 1,500 ft., usually on light, gravelly, well- 
drained soils, sometimes in almost pure stands, and at others 
mixed with various broad-leaved trees. The wood is very resin¬ 
ous, with reddish-brown heartwood and yellow sap wood. It is 
used locally for building purposes and general carpentry, but 
does not appear to be cut to any great extent. The tree produces 
a good quality resin, but it receives little attention owing to the 
inaccessibility of the forests. 

P. Merkusii cannot be grown out of doors in the British Isles, 
but it might be useful for planting in S. Africa and Australia. 

Troup, R. S., Silviculture of Indian Trees, iii, 1093 (1921). 


Firms Montezumae Lambert. (Fig. 92.) 

Rough-branched Mexican Pine. 

Pinus Devoniana Lindley; P. Russelliana Lindley; P. macrophylla 
Lindlev; P. hlifolia Lindley; P. Grenvilleae Gordon; P. Wincesteriana 
Gordon. 

A tree 70 ft. high in Mexico. Bark reddish-brown, rough 
and irregularly fissured. Young shoots without down, reddish- 
brown, prominently ridged, covered with the persistent scale 
leaves. Winter buds ovoid, pointed, about 1 in. long, composed 
of narrow lance-shaped, chestnut-brown, fringed scales. 
Leaves usually in fives, but varying from 3-8 in a cluster 
according to the vigour of the tree or the climatic conditions 
under which it has been grown, crowded on the branchlets, 
lasting about 3 years, bluish-green, erect or spreading, 7-10 in. 
long, margins minutely toothed, apex a horny point; resin 
canals median; basal sheaths 1J-2 in. long. Cones solitary or 
clustered, varying much in size and shape, ovoid conic to 
cylindrical, 2^-10 in. long, stalked; scales obovate oblong, 1 in* 
or more long, exposed portion dull yellow, reddish or dark 
brown, flat or swollen, transversely ridged, with a minute, 
deciduous prickle. Seed ovate, brownish, mottled with black, 

4 in. long, wing narrow, 1 in. or more long. 

Var. Hartwegii (Lindley) Engelmann. 

P. Hartwegii Lindley 

Leaves often in bundles of 3-4, greyish-green or glaucous in 
colour. Cones similar to those of var. rudis , but dark brown or 
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almost black when mature. Native of Central Mexico in colder 
regions and at higher altitudes than other forms. 

Var. Lindleyana Loudon. 

P. Lindleyana Gordon. 

Leaves very slender and drooping, 6-10 in. long. Cones 4-6 
in. long, with the scales flat or slightly pyramidal above, pale 
brown in colour. Occurring in temperate regions. 

Var. rudis (Roezl) Shaw. (Fig. 92.) 

Leaves occasionally 6-7 in a cluster, 4-6 in. long. Cones 
blue or bluish black at first, becoming dull or shining brown 
when mature, 2-2-J- in. long. Native of warm, temperate regions. 
It is connected by intermediate forms with var. Lindleyana. 

Among the five-leaved pines P. Montezuma may generally 
be recognized by its long, spreading or drooping leaves, 
persistent leaf-sheaths and large buds. 

The species is common as a wild tree in the mountains of 
Mexico, where it occurs in tropical and temperate regions at 
altitudes between 4,000-12,000 ft. It is a very variable species 
and many of its forms have been described as species, 1 but 
these have no real distinctions and are connected by numerous 
intermediates. 

The timber of P. Montezuma is unknown in the British Isles 
save for small specimens. It appears to be in general use in 
Mexico and to be one of the chief timbers of the country. There 
is also a small resin industry in Mexico, but it is doubtful from 
which pine the resin is obtained or whether it is procured from 
more than one species. In 1920 Mexico exported 28,693 gallons 
of turpentine to the United States. 2 

P. Montezuma is represented in the British Isles by var. 
Hartwegii and perhaps by others. It can only be depended upon 
in the S. and S.W. counties, for even its hardiest forms are 
injured by cold winters and late spring frosts. The best results 
are obtained by planting it in a sheltered position in good, well- 
drained, loamy soil. 

Good specimens of var. Hartwegii are to be found at Strete 
Raleigh near Exeter, at Windsor, and in other places. Var. 

» Roezl, Cat. des Graines de Coni]. Mexicains (1857) d ^ sc ^!f 
82 Mexican pines, only about six of which according to Shaw are dis 1 
species. All of these had been previously described. 

2 Commerce Reports, June 24, 1921, 1739 * 



PINUS 507 

Lindleyana is reported to be 50 ft. high at Tregothnan, Fal¬ 
mouth. 

Elwes and Henry, loc. cit. v, 1061 (1910); Shaw, Pines of Mexico, 21 
(1909). 


Pinus monticola Douglas ex Lambert. (Fig. 93.) 

Western White Pine. 

Pinus Grozelierii Carriere; P. nivea Booth; P. Strobus var. monticola 
Nuttall. Finger-cone Pine; Idaho White Pine; Little Sugar Pine; Mountain 
Pine; Mountain White Pine; Short-leaved Weymouth Pine; Silver Pine; 
Soft Pine; Sugar Pine; White Pine; Yellow Pine. 

A tree attaining in America an age of 200-500 years and a 
height of 80-175 ft., with a trunk 15-25 ft. in girth, and a narrow 
pyramidal head. Bark of old trees greyish-brown, separating 
into squarish plates, that of young trees thin, smooth, and light 
grey. Young shoots stout, clothed with minute, reddish down. 
Winter buds about \ in. long, cylindrical or globe-shaped, 
blunt, scales close and compact. Leaves in fives, persisting 3-4 
years, glaucous green, rigid, dense on the branchlets, about 4 in. 
long in cultivation, often shorter on wild trees, margins with 
fine but distant teeth, apex blunt, stomata in several (often 
about 5) lines on the inner surface; resin canals marginal; basal 
sheath £ in. long, soon deciduous. Cones solitary or in clusters 
from the ends of the branches, pendulous after the first year, 
green or purple in colour before ripening, 5-8 in. long, 2J-3 in. 
wide when open, slender and often curved at the apex when 
closed, stalks short and stout; scales thin, widening from the 
base upwards reddish-brown except the triangular exposed 
portion which is buff, tip thickened and resinous, lower scales 
reflexed. Seeds reddish-brown with black spots, in. long, 
wings about 1 in. long, shed as soon as ripe. 

Three varieties have been described.—Var. porphyrocarpa 
Masters ( P . porphyrocarpa Murray); var. digitata Lemmon; 
and var. minima Lemmon. In the first case the distinction was 
based on the purple cones, and in the other two on the shape 
and size of the cones. It is doubtful whether either one can be 
regarded as sufficiently distinct to warrant a varietal name. 

P. monticola may generally be recognized by its narrow, 
pyramidal habit, its bark broken into squarish plates on old 
trees, its downy young shoots, and slender, many-scaled cones, 
the basal scales being reflexed. From P. Strobus, its nearest 
ally, it differs in its stouter leaves, usually more downy shoots, 
and by the greater number of its cone-scales. P. Peuce, with 
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similar foliage, has glabrous, bright green shoots and shorter, 
sturdier cones with concave scales. 

This pine represents P. Strobus in the Pacific Coast region 
of N. America, extending from S. British Columbia to the 



Fig. 93.— PIN US MONTICOLA. 

a, part of minutely pubescent shoot with leaves in clusters of five; b, winter bud and 

scale; c, apex of leaf; d, section of leaf; c, seed. 

western slopes of the Rocky Mountains in N. Montana, the 
coast region of Washington and Oregon, the Cascades and 
Sierra Nevada ranges in California. On the Californian Sierras 
it reaches an altitude of 10,000 ft. and is often associated with 
P. Lambertiana. Discovered by Douglas about 1831, it was 
apparently introduced into cultivation at that time, although 
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not grown much until further supplies of seed were sent to 
England by Lobb and others some 20 years later. 

Wood light, 23-24 lb. per cubic ft. when dry, not very 
resinous, although the resin-ducts are easily seen; heartwood 
light brown, buff or reddish, sapwood pale yellow or nearly 
white. The timber is straight and rather close-grained, easily 
worked, takes a good finish, and paints and polishes well. It 
compares in quality with wood of P. Strobits, but is rather harder 
and stronger. The wood of the two species is practically indis¬ 
tinguishable and is suitable for similar purposes, particularly 
the indoor finish of houses, doors, window-frames, floors, cup¬ 
boards, pattern-making, boxes, etc. It is obtainable in large 
and small dimensions, the best qualities being clean and free 
from knots. 

P. monticola can be grown upon a considerable variety of 
soils, giving the best results upon deep and well-drained loam, 
where the climatic conditions are on the moist side. In a young 
state it withstands shade, but eventually requires full light. 
Native trees are said not to cone until they are approximately 
50 years old; good seed is then produced at irregular intervals 
of about two years. The best germination of naturally sown 
seed occurs on exposed moist mineral soil. It is grown as an 
ornamental tree in Britain, but less commonly than P. Strobus. 
Trial plantations under forest conditions were made by the late 
Mr. F. R. S. Balfour at Dawyck. Diseases and pests to which 
P. Strobus is subject attack this species also. 

Sudworth, Pine Trees of the Rocky Mountain Region’, For. Ser. Bull., 
460, U.S.A. Dept, of Agric. 4 (1917). 


Pinus Mugo Turra. (Fig. 94.) 

Mountain Pine. 

Pinus echinata Hort. [not Miller]; P. Fischeri Booth; P. montana Miller; 
P. obliqua Santer; P. rotundata Link; P. rubraeflora Loudon; P. sanguinea 
Lapeyrouse; P. uliginosa Neumann. 

A shrub of more or less prostrate habit with numerous 
crooked, irregularly-spreading branches, or a tree attaining its 
best development in the Pyrenees and French Alps, where it is 
often 80 ft. high. Bark greyish-black and scaly. Young shoots 
short, without down, green at first with prominent ridges, 
becoming darker with age. Winter buds cylindric, in. long’ 
with reddish-brown scales encrusted with resin. Leaves in pairs 
persisting 5 or more years, rigid, curved, dark green, 1J-3 in’ 
long, margins finely toothed, apex a short, blunt, horny point* 
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stomatic lines on both surfaces; resin canals marginal; basal 
sheath up to about § in. long. Cones sub-terminal, solitary, or 
2-3 together, ovate or ovate conic, symmetrical or oblique, 1-2 
in. long, shortly stalked; scales with the exposed part tawny 



Fig. 94.— PIN US MUGO. 

a, branch with winter bud; b, portion of shoot with leaves in pairs; 

d, apex of serrulate leaf; e, section of leaf. 


c. winter 


bud; 


yellow or dark brown, with a light-coloured apex surrounded 
by a darker ring, flat, prominent, or prolonged into a beak. 

Seeds small. 

P. Mugo includes a great number of varieties or geographical 
forms which are difficult to classify, as the variations in habit 
are not always correlated with the character of the cones an 
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appear to be due in many cases to soil, climate, and other 
conditions of growth. 

The principal varieties are : 

Var. Mughus (Scopoli) Zenari. 

P. Mugho Poiret; P. Mugus Scopoli [not Jacquin]. 

1 his is very similar to var. pumilio , but the upper portion oi 
the cone-scale is flattened and not pyramidal with a central boss. 
Common in the Eastern Alps and the Balkan States. 

Var. pumilio (Haenke) Zenari. 

P. pumilio Haenke. 

A shrub 6 ft. or less in height, often prostrate, and usually 
without a definite leader. Cones symmetrical, usually sub- 
sessile, ovoid or globose, smaller than in var. rostrata, i-i£ in. 
in diameter, spreading, tinged with violet before ripening; 
scales uniform in size, the upper portion unequally divided with 
the boss near the lower edge. Native of Central and S.E. 
Europe. 


Var. rostrata Hoopes. 

P. uncinata Ramond. 

A tree 60-80 ft. high, with a girth of 6-9 ft., differing from 
the type in the apex of the cone-scales being pyramidal and 
deflexed with hook-like processes. It is the western form of the 
species and occupies extensive areas in the mountains of France 
and Spain, usually at sub-alpine altitudes up to the limit of tree 
growth. 

Var. rotundata (Link) Hoopes. 

Usually a small tree up to 30 ft. high, intermediate in habit 
between vars. rostrata and pumilio. Cones unsymmetrical, with 
the lower and occasionally the middle scales on the outer side 
pyramidal above and directed slightly downwards. Common 
in the Alps and in cultivation. 

The species may be distinguished from other two-leaved 
pines with resinous, cylindric buds by the greater length of the 
leaf-sheath and usually by its bushy habit. 

The timber of the variety rostrata is of economic importance 
and is used for general building purposes in the Pyrenees the 
best wood being similar to Scots pine. Elsewhere the timber of 
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P. Mugo has little value except as fuel. It is of no importance 
outside it own region, owing to the limited supply and difficul¬ 
ties of extraction. Pine oil, used for medicinal purposes, is 
distilled from the leaves. 

P. Mugo and its varieties are grown in the British Isles 
for cover and for decorative planting, whilst the variety rostrata 
has been given some attention for planting under forest condi¬ 
tions in very cold and exposed places, particularly on mountains 
in Scotland, to provide shelter for more important trees. It has 
also been used to some extent for planting on upturned turves 
on boggy land in Scotland with a fair measure of success. Its 
ability to withstand wind and considerable cold are its chief 
recommendations. Light sandy, gravelly or loamy soils suit it. 

Elwes and Henry, loc. cit. v, 1127 (1010). 

Pinus muricafa D. Don. 

Bishop Pine. 

Pinus contorta Bolander [not Douglas]; P. Edgariana Hartsveg. 
Anthony’s Pine; California Swamp Pine; Dwarf Marine Pine; Obispo 
Pine; Prickle Cone Pine; Swamp Pine. 

A tree 40-50 or rarely 80-90 or more ft. high, with a trunk 
6-10 ft. in girth, bearing stout, often crooked, irregularly spread¬ 
ing branches, which form a heavy, compact, flat-topped head 
with dense foliage. Bark reddish-brown, thick on old trees, 
dividing by deep fissures into scaly ridges. Young shoots with 
irregular branchlets, green at first, then reddish-brown, without 
down. Winter buds conic or cylindrical, J—1 in. long, very resin¬ 
ous. Leaves in pairs, lasting 3-4 years, dark green, crowded, 
stiff, curved or with a slight twist, 3-6 in. long, margins finely 
toothed, apex a short, horny, point, stomatic lines on both sur¬ 
faces; resin canals median; basal sheath persistent, in. long. 
Cones sub-terminal and lateral, persisting unopened for many 
years, solitary or in small clusters, more than one cluster some¬ 
times appearing in a year, 2-3 in. long, ovoid, oblique, deflexed; 
scales on the outer side more highly developed than those on the 
inner side, very hard, swollen at the apex, and terminating in 
a sharp prickle. Seed triangular, f in. long, surface rough, 
wing f-i in. long. 

P. muricata is distinguished irom other* two-leaved pines 
by its resinous buds, long, usually dark green leaves, and 
oblique prickly persistent cones which remain closed on the 
branches for many years. 
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Native of the coast of California, where it grows on rocky 
headlands in scattered stations between Mendocino and San 
Luis Counties; on the NAV. coast of Lower California; and 
on Cedros Island. 

Wood light, moderately strong and coarse-grained, with 
conspicuous resin-ducts. Heartwood light brown or pinkish, 
sapwood creamy yellow. The timber is of moderate quality, 
and is used locally for building and other purposes. It may be 
classed with that of P. radiata, but is not plentiful enough for 
export. 

P. muricaia is hardier than P. radiata, but is less useful. It 
succeeds under conditions suitable for P. radiata and with¬ 
stands a good deal of exposure. In this country' it is very 
susceptible to attacks of the pine-shoot moth (Evetria resinella), 
which inflicts such serious injury that an infested tree becomes 
stunted into a spreading bush. Its use in the British Isles must 
be limited to arboriculture. The cones often remain intact upon 
the branches for 30-40 years, the seeds being liberated by forest 
fires, after which there appears a good ground covering of 
seedlings. 

There is a very fine tree growing at Albury Park, Surrey, 
which is over 80 ft. high. Other fine specimens occur at Essen- 
don, Herts; Garston Manor, Watford; the Heath, Leighton 

Buzzard; Highnam and Westonbirt, Gloucestershire; and 
Patshull, Staffs. 

Jepson, Silva of California, 95 (1910). 


Pinus Nelsoni Shaw. 

Nelson’s Pine. 

A small bushy tree, rarely exceeding 25 ft. in height and 
ft. in girth, with long, slender, densely crowded branches. Bark 
smooth and grey. Young shoots slender, glaucous. Leaves in 
threes, but united along a portion of their inner surface, giving 
the appearance of one leaf in each sheath, 2-2^ in. long, 
minutely toothed on the two margins of the outer surface, 
margin of the inner surface entire. Cones remarkably distinct, 
3-5 in. long, cylindrical on long, stout, curved stalks, remaining 
on the tree till the third year and leaving a few basal scales on 
the branch when they fall; scales orange-red at the summit 
which is transversely ridged with an obscurely defined boss 
Seeds large, wingless, pale yellow when fresh. 

2 L 
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A unique species recognized at once by its adherent leaves 
and peculiar cones. 

P. Nelsoni occurs in great abundance over a limited area on 
the lower slopes of the Sierras of N.E. Mexico. It is not known 
in cultivation. 

Shaw, Pines of Mexico, 8 (1909). 


Pinus nigra Arnold. (Fig. 95 -) 

Austrian and Corsican Pines. 

Pinus nigra , better known under its synonymous name ol 
P. Laricio, is a widely distributed tree in Central and S. Europe 
and Asia Minor. It is represented by several geographical 
forms or races, which, in their typical condition, may easily be 
recognized by peculiarities of form or leafage, but in areas 
where one form verges into another, they are less readily distin¬ 
guished, and seeds collected indiscriminately from such places 
may produce trees that are not easy to place with any particular 
form. Some botanists distinguish a form found in the Balkan 
Peninsula under the name of P. Heldrcichii Christ, and place 
with it P. leucodermis as a variety, chiefly on account of the 
vascular bundles in P. Hcldreichii being separated by 1-2 rows 
of cells, whereas those of P. nigra are separated by several 
rows of cells. P . leucodermis has the same peculiarity. How¬ 
ever, as P. leucodermis has distinguishing characters that 
separate it from the P. nigra group in habit, colour of the young 
shoots and young cones, and in the leaves, and botany rather 
than nomenclature is involved, I have decided to retain P. 
leucodermis under specific rank and to continue to include P. 

Heldreichii as a synonym of P. nigra. 

For the general description of this species I have decided 

to take the Austrian form. 

Pinus nigra forma austriaca (Hoess) Aschers and Graebner. 

Austrian Pine. 

Pinus austriaca Hoess; P. Heldreichii Christ; P. Laricio var. austriaca 
Loudon; P. nigricans Host. 

A large tree up to 120-150 ft. high, pyramidal when young, 
tending to become flat-headed at maturity. Bark roug ' 
greyish-brown or dark brown. Branch system dense, wit a 
tendency for some of the branches to grow to a large size- 
Young shoots without down, yellowish-brown, ridge , 
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branchlets, as they lose their leaves, becoming roughened by 
the persistent leaf bases. Buds ovoid-oblong or cylindrical, 
£-1 in. long, abruptly contracted to a sharp point; scales light 
brown, resinous. Leaves in pairs, persisting about four years, 
very dense on the branchlets, stiff, stout, straight or curved, 



Fic. 95 .—PINUS NIGRA VAR. CALARRICA and P. LEU CODERM IS. 


Pinns nigra var. calabrica. — a, shoot with leaf clusters; b t winter bud and base of n 
pair of leaves; c , apex of leaf; d , section of leaf. P. nigra.— e, section of leaf, showing 
thicker hypodermis. P. Icucodcnnis .—/, section of leaf, with even thicker hypodermis. 

4-6 in. long, margins minutely toothed, apex a thickened 
horny point, 12-14 lines of stomata on each surface, resin 
canals median, basal sheath about \ in. long at first, gradually 
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wearing away as the leaves age. Cones tawny-yellow, becoming 
brown as the seeds ripen, solitary or in clusters, sub-sessile, 
ovoid-conic, 2-3 in. long, i-ij in. wide before opening; scales 
about 1 in. long, transversely keeled near the apex which often 
ends in a more or less persistent prickle. Seeds greyish or 
brownish, more or less mottled, about ^ in. long, with a wing 
several times its length. The various forms of this species may 
generally be distinguished amongst other two-leaved pines by 
their yellowish-brown young shoots, stout leaves, ovoid, 
abruptly pointed buds, and tawny-yellow cones. From the 
closely allied P. leucodermis, apart from the number of cells 
separating the vascular bundles, a distinction not apparent to 
the casual observer, P. leucodermis can be distinguished by the 
erect branch system, with its glaucous-green young shoots, its 
shorter, more erect, rigid leaves, and the blue colour of the 
cones during their development. 

The late Professor Henry, who paid very great attention to 
the various forms of P. nigra, considered that the several geo¬ 
graphical forms could be divided into two main geographical 
groups characterized as follows: 

I. Leaves broad, rigid, owing to the presence of several 
layers of hypoderm under the epidermis. Leaves more persis¬ 
tent than in Section II. 

P. nigra forma austriaca, common in Austria, Yugoslavia 
and Hungary. Under cultivation this is a heavily-branched 
tree with dense foliage. It is regarded as being one of the best 
shelter trees we have for planting in wind-swept areas, even 
near the sea. It has little value here as a timber tree as the 
timber is coarser and knottier than that of some of the other 
forms, while its very sombre appearance does not recommend 
it for planting in gardens, but its excellence as a wind break 
makes it invaluable for planting in windy areas as an outer belt 
for plantations to protect more susceptible, but more valuable, 
timber trees within. It succeeds on poor, thin soil over chalk 
and on other limy soils in addition to soils of neutral character. 

Var. caramanica (Loudon) Rehder. 

Crimean Pine. 

Pinus caramanica Bose; P. Laricio var. caramanica (Loudon) Lambert; 
P. Laricio var. Pallasiana Loudon; P. nigra var. Pallasiana (Lambert) 
Aschers and Graebner; P. Pallasiana Lambert. 

Leaves rigid, broad (1.4-1.6 mm. wide), twisted; resin 
canals few, stomata in 12-14 lines. 
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In Britain this name has been given to trees with numerous 
stout branches, the lower ones ascending parallel to the trunk. 
With the Austrian form it occurs naturally on limy soils. 

II. Leaves not rigid. Hypoderm in one or two layers. 
Leaves less persistent than in Section I. 

Var. calabrica (Loudon) Schneider. 

Corsican Pine. 

Pinus Laricio Poiret: P. Laricio var. calabrica Loudon; P. Laricio var. 
corsicana Loudon; P. nigra var. Poiretiana (Antoine) Aschers and 
Graebner; P. Poiretiana Antoine. 

The typical Corsican pine is recognized by its free growing, 
erect habit, and more sparsely branched head with more widely 
spaced whorls of shorter branches, with fewer branchlets, than 
the Austrian pine. The leaf system is also less dense, the leaves 
are more flexible, bending when slight pressure is applied to 
the tips, and they are less persistent, rarely lasting more than 
3 years. They have numerous resin canals, and there are 12- 
14 lines of stomata on the surface. The hypoderm is in one 
layer. It is found in Spain, Corsica, S. Italy and Greece, and 
is easily the most valuable form for cultivation under forest 
conditions in the British Isles, where it is best known under the 
vernacular name of Corsican pine. Particulars of cultivation 
are given later. 


Var. cebennensis (Grenier and Godron) Rehder. 

Pyrenees Pine. 

Pinus cebennensis Hort.; P. Laricio var. cebennensis Grenier and 
Godron; P. Laricia var. pyrenaica Grenier and Godron; P. monspeliensis 
Salzmann; P. pyrenaica Carriere [not Lapeyrousl; P. Salzmanni Dunal. 

Leaves slender, flexible, with few (10-12) stomatic lines. 
Hypoderm in one layer, resin canals numerous. Usually a low- 
growing tree, though sometimes 60-70 ft. high; found on poor 
soil and in exposed places in the Cevenees and Pyrenees. 

Other varieties: 

Var. Hornibrookiana Slavin, f. 

A low-growing bush with stiff, dark green leaves. 

Var. pendula (Carriere) Rehder. 

Branches pendulous. A tree of little merit. 


Var prostrata (Beissner) Rehder. 

Pinus Laricio var. prostrata Beissner. 

Branches prostrate. 
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Var. pygmaea (Gordon) Rehder. 

Pinus Laricio var. pygmaea Gordon. 

A low-growing form of globose habit. 

Var. pyramidalis Slavin, f. 

A narrow pyramidal form with curving branches. 

Several forms with variegated foliage such as aureo-varie- 
gata, nana aurea , and variegata, have been described but they 
are scarcely worth attention. 

The timber of the several forms of P. nigra varies con¬ 
siderably in quality, that of the Corsican pine (var. calabrica), 
being superior to other varieties grown in the British Isles. The 
wood of mature trees of the Corsican pine is hard, strong, of 
good quality, resinous, with prominent resin-ducts, and equal 
in value to Scots pine for many purposes. There is a con¬ 
siderable contrast between heartwood and saDwood, the former 
being reddish-brown and the latter pale yellow. The timber 
is used extensively in the Mediterranean region for general 
constructive purposes and most of the other objects for which 
pine timber is needed. As the wood matures slowly it is neces¬ 
sary to cultivate the species on a longer rotation than Scots 
pine, and in Corsica, where it is one of the commonest trees, 
the shortest rotation appears to be 160-180 years. In the 
Valdoniello Forest it is stated that 1 “ from the year 1907, all 
the rotations for Corsican pine have been placed at 360 years, 
the time, it is estimated, a tree reaches 0.00 to 1 metre (o to 3 ft. 

4 in.) in diameter; but counting rotations in force before 1907, 
they vary trom 240 to 360 years. It is claimed that trees of this 
size must be furnished by federal or communal forests to supply 
the demand for large timbers/' With the 360-year rotation 
there are 15 periods of 24 years each, and they propose to cut 
°-399 °f the available volume in each compartment. In the 
Antoine forest, with the same rotation, there are three periods 
of 120 years each, and the yield is cut in triennial fellings. 2 

In an examination of native and home-grown specimens, it 
was found that a section of trunk grown in Hungary (probably 
the Austrian form), showing 246 annual rings, and averaging 
2 ft. 3 in. in diameter, had irregular heartwood, which in the 

1 Woolsey, Theodore S., Jun., French Forests and Forestry , Corsica, 
137 (I9i7)- 

- Foe. cit. 138. 
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widest part measured 16J in. and in the narrowest part 13^ in. 
across, the annual rings of heartwood in one direction num¬ 
bering 104 and in the other 82. A plank 2 ft. 3J in. wide, 
showing 53 annual rings, cut from a tree grown in Norfolk, had 
only g in. of heartwood confined to 13 annual rings. The disad¬ 
vantages of so large a proportion of sapwood are the limitations 
of its uses and its rapid decay unless very carefully seasoned, 
and used under ideal conditions for preservation. Such timber 
is very susceptible to moulds or “ bluing/’ the first sign of 
incipient decay and a condition which seriously reduces its 
value, even although in the early stages the discoloration may 
not seriously affect the strength. Timber of this description 
should only be put to minor uses. It answers quite well for box 
boards. The wood of mature trees, however, may be regarded 
as suitable for all the purposes of Scots pine. In some places 
the Corsican pine has been planted for use in collieries, but 
here again the slow formation of heartwood places it at a 
disadvantage with woods of earlier maturity. On some estates 
in England and Wales, Corsican pine timber has been used for 
a number of years, and it is frequently put to similar uses as 
timber of the Scots pine. The advantages possessed by Corsican 
pine over Scots pine are its ability to grow in places unsuitable 
for the latter tree, its comparative safety from attack by rabbits 
when first planted, its rapid growth, and freedom from serious 
attacks of insect pests. Conditions being equal, however, it is 
probable that it would be wiser to plant Scots pine rather than 
Corsican pine. 

Resin has been obtained from the Corsican pine by tapping, 
but only when that product realized an exceptionally high 
price, the yield being insufficient to allow of its competition with 
P. Pinaster. 

P. nigra and its several varieties are excellent seaside trees. 
The Austrian variety, when exposed to strong sea winds, 
develops a dense branch system which breaks the force of the 
wind and makes it possible to cultivate more important timber 
trees farther inland. Therefore, in exposed places, it is often 
planted as the first line of defence, and behind it are used 
Corsican pine, Scots pine, and other trees. P. nigra and its 
varieties are not fastidious as to soil, for they thrive in the pure 
sand of the sea shore and in heavy loam and clay, their vigour 
being very similar in limy soil and in soil containing little calca¬ 
reous matter. Moreover, they are quite hardy throughout the 
British Isles and succeed as well inland as near the sea. The 
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Austrian pine is often used as a windbreak for gardens and 
orchards, and.for this purpose it is usually planted alternately 
in two or three rows, the trees being spaced 10-12 ft. apart in 
the rows. For blocking out unsightly objects it is also of value, 
although, as is the case with other coniferous trees, it cannot be 
planted with success in smoky towns or in places where the 
atmosphere is charged with chemical fumes. For landscape 
effect the Corsican and Austrian pines must be planted 
sparingly, otherwise their dark green foliage in mass has 
a sombre and depressing result. Therefore, when planted in 
mass, the general effect should be relieved here and there by 
the introduction of groups of other trees bearing brighter 
foliage. A plantation of about 1,000,000 Corsican and Austrian 
pines was made on Lord Wherncliffe's Wortley Hall Estate in 
Yorkshire as long ago as 1887. 

A large number of trees are also growing on the sand dunes 
at Holkham in Norfolk, the seat of the Earl of Leicester, whilst 
old and well-developed specimens are to be seen in the gardens 
of the same estate. At Holkham a good object-lesson is provided 
of the value of Corsican and Austrian pines for the improve¬ 
ment of agricultural land by fixing sand-dunes, checking the 
inland spread of sand, and the provision of shelter. At Kew 
it is possible to judge the value of the Corsican pine for planting 
on poor dry soil, for there are several well-grown trees including 
one near the Main Gate that is said to be the oldest in Great 
Britain, having been brought from the S. of France in 1814 by 
the renowned botanist, R. A. Salisbury. Unfortunately this 
tree is growing in the worst part of the gardens for coniferous 
trees, being at the nearest point to industrial Brentford and 
subject to considerable atmospheric impurities from smoke and 
chemical fumes. In 1922 it was 95 ft. high and girthed 9 ft. 2 
in. at 5 ft. from the ground, but in 1938, although it had added 
6 in. to its girth, it was 2 ft. less in height, owing to the 
weakening of the top branches and their subsequent death. 
From experiments conducted several years ago it was found 
that moist conditions following dense fog, carried chemical 
substances from the branches to injure grass and other vegeta¬ 
tion below. There is now anxiety as to the number of years 
this famous tree can be expected to live. 

In many parts of the British Isles the Corsican pine is 
giving good results as a forest tree. Both Corsican and Aus¬ 
trian pines should be planted in permanent places when not 
more than 18 in. high, and if the planting positions are very 
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exposed, young trees 9-12 in. high are usually more satisfactory 
than larger ones. The Corsican pine, although not immune 
from attacks by rabbits, is less seriously injured than Scots 
pine. It is sometimes injured by pine aphis and pine beetles, 
while young trees may be damaged by pine weevils; root fungi 
may also cause some injury; but growing trees on the whole 
are singularly free from insect pests and fungus diseases. Like 
most other pines it requires full light. For plantation work 
good results have been obtained by spacing the young trees at 
5 ft. intervals each way. Pruning of lower branches should be 
practised while the trunks are less than 6 in. in diameter, to 
insure the production of timber free from knots. 


Ehves and Henry, loc. cit. ii, p. 407 (1907); Woolsey, 
otid Forestry (1917). 


French Forests 


Pinus occidentalis Swartz. 

Pinus cubensis Grisebach [not Sargent]; P. Wrightii Engelmann. 

A species allied to P. cariboea , from which it differs in its 
uninodal shoots, slender leaves, which arc usually about 6 in. 
long, and erect young cones. The mature cones are about 2-3 
in. long, ovate, symmetrical, retlexed, falling early; scales nut- 
brown and shining above with a shallow recurved prickle. 

This pine grows naturally in E. Cuba, San Domingo, and 
Havti. It is unknown in cultivation. 

Shaw, Genus Pinus, 70 (1914). 

Pinus oocarpa Schiede. 

Pinus oocarpoides Lindley; P. Skinneri Hort [not Forbes]. 

A tree up to 50 ft. high with stout branches and a round, 
compact head of bright green foliage. Young shoots with buds 
only at the nodes, glaucous. Leaves in threes, fours, or fives, 
stout, 10-12 in. long, resin ducts mostly septal. Cones broadly 
ovate to ovate conic, 2-3^- in. long, persistent, symmetrical, or 
oblique, on long, often curved stalks; scales with the exposed 
portion greyish or greenish-yellow, flat or convex. 

Easily known by its broadly ovate long-stalked cones. The 
septal resin-ducts in the leaves are also a distinguishing feature. 

A native of Central America extending through S. and W. 
Mexico to the boundary between the State of Sinaloa and 
Sonorar. It is not known in cultivation. 

Shaw. Pines of Mexico, 26 (1909); Shaw, Genus Pinus, 77 (1914). 
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Pinus palustris Miller. 

Long-leaf Pine (America); Pitch Pine (Europe). 

Pinus australis Michaux; P. gcorgica Hort.; P. longifolia Salisbury 
[not Roxburgh]; P. lutea Walters [not Loddiges]; P. Palmeri Manetti; 
P. serotina Hort. [not Michaux]. Broom Pine; Fat Pine; Florida Pine; 
Florida Long-leaf Pine; Florida Yellow Pine; Georgia Pine; Georgia Heart 
Pine; Georgia Long-leaf Pine; Georgia Pitch Pine; Heart Pine; Long-leaf 
Pitch Pine; Long-straw Pine; Rosemary Pine; Southern Hard Pine; 
Southern Heart Pine; Southern Pitch Pine; Southern Yellow Pine; Texas 
Long-leaf Pine; Texas Yellow Pine; Turpentine Pine. 

A tree 80-110 ft. high and 7-9 ft. in girth in America. 
Branches stout, gnarled, and twisted, up to 20 ft. long, forming 
a tree of irregular outline. Bark reddish-brown, in. thick, 
fissured and deciduous in thin scales. Young shoots stout, 
orange-brown, rough with prominent ridges, without down. 
Winter buds large, non-resinous, cylindrical, pointed, 1^-2 in. 
long, with lance-shaped silvery white scales which are ciliate 
and re flexed at the apex, and persist as a sheath of bud scales 
at the apex of the second year’s branchlet. Leaves in threes, 
lasting two years, densely crowded on the branchlet, slender, 
flexible, up to 18 in. long on young, vigorous trees, and about 
9 in. long on old trees, margins minutely toothed, apex pointed, 
stomatic lines on each surface; resin canals median, basal sheath 
J-i in. long. Cones sub-terminal, spreading, cylindrical or 
oblong-conic, 6-10 in. long, 2-3 in. broad, dull nut-brown, 
leaving a few scales attached to the branchlet when falling; 
scales thin, flat, 2 in. long, £- in. wide, the terminal portion 
rhomboidal and transversely keeled with a reflexed prickle. 
Seed about \ in. long, with a wing three times its length. 

P. palustris is very distinct in its large white, fringed bud 
and elongated cone. 

Native of E.N. America, where it forms forests many miles 
in width along the Atlantic and Gulf States from Virginia to 
Florida. Introduced to the British Isles in 1730, but a failure 
in this country owing to its tender constitution. A small tree has 
existed about 20 years in the National Pinetum at Bedgebury, 
but it is given a little protection in winter. 

Wood very hard, strong, tough, and resinous, with numerous 
and conspicuous resin-ducts. Heartwood light red or orange, 
sapwood lighter, annual rings very prominent. The timber is 
more highly esteemed than that of any other pine for heavy 
constructive work, both for strength and durability, and it is 
usually regarded as the standard of comparison for other soft 
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woods. In discussing the wood Roth says: 1 “ In its stiffness 
and strength the wood is remarkable. The average of a great 
number of tests indicates for the dry wood of long-leat pine 
an elasticity of 1,540,000 lb. per square in.; strength in cross¬ 
breaking, 10,900 lb. per square in.; strength in compression, 
6,850 lb. per square in.; strength in tension, 15,200 lb. per 
square in.; strength in shearing, 706 lb. per square in." 

It grows with three other species, P. cariboea, P. Toeda, and 
P. echinata, and the timber of the four trees is often mixed in 
commerce. P. cariboea is as strong, and in tests has sometimes 
been found to exceed in strength the wood of P. palustris. The 
timber of both P. Toeda and P. echinata are, however, inferior 
both in strength and durability. The wood of these four species 
is so similar even in microscopic characters that it is practically 
impossible to separate them, and the mixing of the timber goes 
on unchecked. Even in strength tests a good grade of P. Toeda 
or P. echinata may prove superior to an inferior log of P. 
palustris. The wood has a world-wide reputation, and in the 
British Isles it is known almost exclusively as pitch pine, 
although in America it is commonly known as yellow or long- 
leaf pine. It is used for all kinds of purposes where strength 
and durability are concerned, and particularly in bridge¬ 
building, heavy construction work, naval architecture, church 
and school furniture and fittings, masts, telegraph poles, rail¬ 
way sleepers, flooring blocks, parquet flooring, etc. Some of 
the wood is very prettily marked and the best specimens are 
utilized in the furniture trade and for panelling. P. palustris 
is the most important resin-producing tree in the United States, 
and large numbers of people find employment in tapping and 
distillation. There is also an industry connected with the ex¬ 
traction of a fibre from the leaves, which is utilized for stuffing 
mattresses, pillows, cushions, etc., and also for surgical dress¬ 
ings, and for weaving into matting which somewhat resembles 
coconut matting in general appearance. The by-products 
obtained in the preparation of the fibre have some medicinal 
value. By destructive distillation of the wood, pitch, tar, tar 
oils and charcoal are obtained. The wood has also a high fuel 
value. 

P. palustris requires a warm temperate or sub-tropical 
climate with plenty of moisture in the soil and atmosphere. It 
thrives on a variety of soils of a sandy or gravelly nature, 

1 Mohr and Roth, The Timber Pines of the Southern United States, 53 
(1897). 
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attaining its best development in moist but well-drained, deep, 
light, warm, sandy loam. It, however, also succeeds on marshy 
land where the surface is moderately dry. Good seed-years 
are of irregular occurrence, but following a good year there is a 
fair average crop of seedlings if the seeds fall upon a suitable 
seed-bed. Where conditions are not very favourable and P. 
Tceda is a companion tree the latter usually replaces P. palustris. 
In the warmer parts of the British Isles P. palustris sometimes 
succeeds, but usually as a long, scantily-branched tree of no 
decorative value. 

Mohr and Roth. The Timber Pines of the Southern United States 
(1897); Brown, N. C., Forest Products: their Manufacture and Use (1919). 


Pinus parviflora 1 Siebold and Zuccarini. 

Japanese White Pine. 

Pinus Cembra ThunberR [not Linnaeus]', P. formosana Hayata; 
P. morrisonicola Hayata; P. parvifolia Hort.; P. pentaphylla Mayr. 
Himeko-matsu. 

A tree usually 20-50 ft. high, occasionally taller, with a girth 
of 3-5 ft. Young trees pyramidal, mature trees with flat heads 
of stout, spreading branches. Bark thin, smooth and greyish, 
ultimately becoming darker in colour and scaly on old trees. 
Young shoots greyish, with a scattered minute down. Winter 
buds ovoid, less than £ in. long, slightly resinous. Leaves mostly 
in fives, lasting 3-4 years, slender, curved, 2-3 in. long, margins 
finely toothed, apex usually blunt, the inner flat surfaces marked 
by 3-4 prominent, white, stomatic lines, which give the foliage 
a variegated appearance; resin canals 2, marginal; basal sheath 
early deciduous. Cones solitary or in clusters, erect, ovoid, 2- 
2^ in. long by i-i£ in. broad. 2 Scales few, leathery, broadly 
wedge-shaped, spreading widely when mature, the outer edge 
rounded, entire and somewhat reflexed. Seed with a narrow 
rudimentary wing, shed as soon as ripe. 


Var. glauca Beissner. 

Shoots pale, shining, with the leaves stiffer and more 
glaucous than in the type. 

1 Pinus Uyematsui Hayata (Icon. PI. Form. iii. i 9 2 > t. xxxv, I 9 X 3 ) 
is a Formosan species resembling P. parviflora but with much longer 
cylindrical cones which have very thin scales. Not in cultivation. 

2 A form with larger cones up to 3 1 in. in length, and seeds with a 
longer wing, has been described by C. Mayr as a distinct species, un er 
the name of P. pentaphylla , but these characters do not appear to e 
constant. (Wilson, Conifers of Japan.) 
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P. parviflora is easily separated from other five-leaved pines 
by its short, blunt leaves, conspicuously white on the inner 

surfaces and by its peculiar cones. 

A native of Japan where it is a common tree in the mountain 
forests above 5,000 ft. elevation. It was introduced into English 
gardens by John Gould Veitch in 1861. 

Wood light with well-marked resin-ducts; heartwood 
brownish-yellow, sapwood pale yellow or whitish. The best 
qualities are soft, straight-grained, and easily worked, taking 
paint well. Some of the wood, however, is very knotty. It is 
used for general carpentry in Japan, but apparently is not 
exported. 

This species succeeds in the British Isles in light, well- 
drained soil in an open position, but never grows very tall, the 
tendency being to form a short trunk with a wide head of 
branches. Cones are produced with great freedom even by 
young trees. In Japan it is found in both pure and mixed 
forests, often in rather inaccessible places. The Japanese distin¬ 
guish several garden forms, including one or two with variegated 
leaves. They commonly plant it in gardens and also dwarf it for 
pot culture. It does not possess any commercial possibilities 
here, although interesting from an arboricultural standpoint. 
There is a tendency for seedlings to appear beneath trees at 
Bedgebury. 

Elwes and Henry, loc. cit. v, 1033 (1910); Wilson, Conifers of Japan, 
22 (1916). 


Pinus patula Schlechtendal and Chamisso. 

Spreading-leaved Pine. 

Pinus subpatula Royle. 

A tree of graceful habit 40-60 ft. high, the trunk often 
forking at a short distance from the ground into two or more 
stems, with long spreading branches. Bark on the lower part 
of the trunk broken into irregularly shaped plates, higher up 
thin, papery, reddish-brown, like that of P. sylvestris. Young 
shoots many-noded, without down, glaucous-green when 
young, becoming reddish-brown in the second year. Winter 
buds cylindrical, long-pointed, in. long, covered with lance¬ 
shaped, long-pointed, fringed scales, which are free and 
spreading at the tips. Leaves in threes or occasionally in fours 
or fives, persistent 3-4 years, slender, spreading or pendulous, 
6-9 in. long, 2V in. or less in width, margins minutely toothed, 
apex a horny point; stomatic lines on each surface; resin canals 
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median* basal sheath about i in. long. Cones lateral, persis¬ 
tent, in clusters of 2-5, on short, scaly stalks, ovoid conic, 
curved, oblique at the base, 3-4 in. long, pale brown, shining; 
scales oblong, nearly 1 in. long, the terminal exposed portion 
rhomboidal with a sunken centre and a minute prickle. Seeds 
triangular, grey mottled with black, £in. long, wing J in. 
long. 

P. patnla is easily recognized by its slender, drooping 
foliage, its reddish trunk and persistent cones. 

Native of the warm temperate altitudes of the central and 
eastern states of Mexico. Introduced between 1820-1837, but 
only hardy in the warmest parts of the British Isles. There are 
good specimens in Devonshire, Cornwall, and Ireland. 

Nothing is known of the timber of this species or whether it 
has any special economic value. 

Whilst it is too tender for general cultivation in the British 
Isles, its graceful habit and general ornamental character 
warrants its inclusion in pineta in the milder parts of the 
country. It has been tried in Algeria under forest conditions 
with little success, but in S. Africa it is said to be thriving more 
satisfactorily than any other Mexican pine that has been intro¬ 
duced. 

Shaw, Pines of Mexico, 29 (1909). 

Pinus Peuce Grisebach. (Fig. 96.) 

Macedonian Pine. 

Finns excelsa Hooker [not Wallich]; P. excelsa var, Peuce Beissner. 

A tree narrowly pyramidal in outline, somewhat resembling 
P. Cembra in habit, attaining in Bulgaria a height of 100 ft. and 
a girth of 7 ft. Bark thin, except at the base of old trees, similar 
to that of P. Wallichiana. Young shoots smooth, without down, 
shining green, becoming brownish -grey in the second year. 
Winter buds ovoid, short-pointed, about § in. long, resinous. 
Leaves in fives, lasting three years, slender, sub-erect on the 
branchlets, 3-4 in. long, margins finely toothed, apex sharp- 
pointed, stomata on all surfaces; resin canals marginal, basal 
sheaths § in. long, falling early. Cones sub-terminal, solitary, 
or in clusters of 3-4, spreading or pendulous, sub-cylindrical, 
4-5 in. long, i|—2 in. wide, resinous, brown when ripe; scales 
broadly wedge-shaped, i£-i£ in. long, f in. wide, abruptly 
convex, striated or resinous on the outer surface with a thickened 
apex. Seed ovoid as in that of P. Wallichiana, but with a shorter 
wing, shed as soon as ripe. 
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This species is allied to P. Wallichiana, but differs in its 
narrow habit, smaller branches, and shorter, stiffer leaves 
which are less spreading than those of the Himalayan tree. The 
green, glabrous shoots distinguish it from P. Ccmbra, which 
it somewhat resembles in habit. From P. monticola it differs in 
its glabrous shoots and shorter and wider cones. 



Fig. 96 .—PINUS PEUCE. 

a, part of glabrous shoot with leaves in clusters of five; b, winter bud; c, apex of leaf; 

d, section of leaf, showing two small resin canals. 

As a native tree P. Pence has a limited distribution, being 
confined to three small areas in Bulgaria, Macedonia, and 
Montenegro, at elevations of 2,500-6,000 ft. It was discovered 
by the German botanist Grisebach on Mount Peristeri near 
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Bitoli, Macedonia, in 1839, and introduced into cultivation in 
1864. 

The wood is not well known, but appears to be rather like 
that of P. Cembra . The best quality is straight-grained and 
easy to work, but some of the timber is very knotty. Newly- 
worked wood has a strong resinous odour, and injury to the 
bark of a growing tree causes a considerable exudation of resin. 
Resin ducts are well marked, particularly in the autumn wood. 
The timber has little value from a commercial standpoint outside 
its native country, and even there the difficulty of extraction 
limits its usefulness. 

P. Pence grows well in the British Isles, forming a compact, 
erect tree of medium height, coning freely when 20-30 years old. 
Light loam, or even sandy soil, provided there is an open sub¬ 
soil suits its requirements. It has been recommended as a suit¬ 
able tree for sylvicultural purposes by German foresters, and 
experimental plantings at high altitudes should be made in this 
country. 

Specimen trees are to be found, amongst other places, at 
Westonbirt, where it has attained a height of over 60 ft. with a 
girth of nearly 6 ft. 

Elvves and Henry, loc. cit. v, 1014 (1910). 

Pinus Pinaster Aiton. (Fig. 97*) 

Maritime Pine. 

Pinus detritis Hort.; P. escarena Risso; P. glomerata Salisbury. 
P. Hamiltonii Tenore; P. hispanica Cook?; P. maritima Poiret; P. 
monspeliensis Hort.; P. neglecta Low; P. nepalensis Royle; P. nova- 
hollandica Loddiges; P. nova-zelandica Loddiges; P. sanctaehelenica 
Loudon. Bournemouth Pine; Cluster Pine; Pinaster; Seaside Pine, 
Tree of Gold. 

A tree 90-120 ft. high with a girth of 6-14 ft., the trunks of 
old specimens usually bare of branches for the greater part ol 
their length. Bark thick, dark reddish-brown, deeply fissured. 
Young shoots pale brown, free from down, older branchlets 
prominently ridged and roughened by the bases of scale-leaves. 
Winter buds stout, |-i in. or more long, spindle-shaped, with 
whitish-brown, fringed, reflexed scales. Leaves in pairs, persis - 
ing about 3 years, stout, rigid, curved, 5-6 in. long, margins 
finely toothed, apex a hard, horny point; stomatic lines nunier 
ous on each surface; resin canals median; basal sheath 1 in. or 
more long, persistent. Cones sub-terminal, without stalks, pro 
duced singly, in twos or threes, or in large clusters, ovate conic, 
bright brown, shining, 3-7 in. long, iJ-2^ in. wide near t e 



Fig. 97.— P1NUS PINASTER and P. P1NEA. 

Pinus Pinaster.—a, branch with winter bud and leaf clusters; b, apex of leaf; c, section 
of leaf; d, seed. P. Pinca.—e, branch with winter bud; /, apex of leaf; g[ section of 
leaf; h, cone-scale, showing cavities from which seeds have fallen; i, seed. 
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oblique base, spreading or deflexed, sometimes remaining 
closed for several years; scales oblong, about in. long and 
4 ^ n - broad, the exposed portion rhomboidal and transversely 
keeled with a thickened apex. Seed ^ in. or more long, with a 
wing i-i£ in. in length. 

The following varieties have been described, but it is doubt¬ 
ful whether they are obtainable. 

Var. Aberdoniae Loudon. 

Leaves pale green, cones shorter and more ovoid than in the 
type. 

Var. Lemoniana Loudon. 

P. Lemoniana Bentham 

Cones solitary and erect at the end of the branchlet, the 
terminal bud undeveloped. 

Var. minor Loiselcur. 

P. minor Loudon. 

Cones smaller than in the typical form. 


Ihe maritime pine is distinguished from other species by 
its thick, deeply fissured, reddish bark; by its long, stout 
leaves, persistent cones, and long, stout winter buds with 
reflcxed scales. 

Native of the Mediterranean region, extending as far east¬ 
ward as Greece, and reaching the shores of the Atlantic in 
France and Portugal, but its area has been much extended by 
cultivation. Its most southerly habitat is Algeria. 

Wood moderately heavy, 33-48 lb. per cubic ft., fairly hard, 
coarse-grained and resinous, with numerous large resin-ducts. 
The heartw'ood varies in colour from light red to reddish-brown, 
the sapwood from pale yellow to almost white. It is not very 
durable in contact with the soil, except when treated with 
creosote or some other preservative. Amongst other pine 
timbers it may be classed as grade three. It has many uses, and 
is employed in coarse carpentry, inferior classes of building 
work, box-board, laths, pit-props, and, when preserved, for 
telegraph and telephone poles, railway sleepers and paving 
blocks. The most important product of the maritime pine, how¬ 
ever, is resin, and large quantities are extracted annually. The 
chief centre of the European resin industry is Western France, 
whence large quantities of turpentine and rosin are distributed. 
In the Landes there are immense forests of this pine and resin 
extraction and distillation gives employment to large numbers 
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of people. The resinous products are obtained in two ways, 
by tapping and by destructive distillation. In tapping opera¬ 
tions a section of bark and a thin sliver of wood are removed 
from the lower part of the tree, and a narrow strip of zinc is 
placed at the base cf the wound. Resin exudes from the face of 
the cut surface, and is guided by the zinc into a vessel specially 
placed for the purpose. When the face of the wound dries, the 
resin passages are reopened by the removal ct a thin section of 
bark and wood, the operation being repeated as often as 
required. At the end of the season the wound may extend to a 
height of 2 ft. above the ground, the width being restricted to 
3 2 *"■ The same cut is extended upwards for four or five years, 
by which time it has reached a height of 10-10I ft. Work is then 
commenced upon another section of the trunk, taking care to 
leave a strip of bark intact between each two cuts. Young trees 
that have to be removed for thinning purposes are tapped 
freely and practically exhausted in four or five years. Trees 
intended to grow to maturity are not tapped until they have 
attained a diameter of 13 in. at 5 ft. from the ground. Such 
,I( ' es ™ay be grown on a 60, 70, 80, or xoo years’ rotation, with 
a rest of a year after every 4 or 5 years’ tapping. The crude 
resin is distilled and the turpentine and rosin separated. 
Although tapping is said to decrease the rate of growth of the 
trees, the timber is improved thereby, the wood being harder 
and more durable than that of untapped trees. A great quantity 
°1 the smaller-sized wood has been imported into the S. Wales 
collieries for use as pit-props. Timber from larger trees is cut 
into lumber and utilized as above. Although the principal seat 
of the resin industry is W. France, extraction and distillation 
is also carried on in Corsica, particularly in the Zonga forest. 
The average yield per tree is stated to be rather less than in the 
Landes. Destructive distillation is only employed for roots and 
waste wood The forest workers in Corsica are encouraged to 
extract the roots for this purpose. 


P Pinaster thrives on light and well-drained soils, particu¬ 
larly those of considerable depth, but it does not succeed on clay. 
It is essentially a low level and maritime species, and few trees 
give better results in sea sand, or are more suitable for planting 
on sand-dunes. Unfortunately it is not very hardy and it does 
not succeed in the colder parts of the British Isles. In the 
southern counties of England, however, it is quite at home, and 
often forms a very handsome specimen. Excellent examples 
are to be seen at Bournemouth and at Mount Edgecumbe. When 
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well established in warm climates, trees 25-50 years old produce 
cones freely and natural reproduction is good. In the British 
Isles natural seedlings are common in the pine woods about 
Bournemouth. When grown for the extraction of resin the 
trees are allowed to develop with good-sized heads, and to 
encourage this, drastic thinning is practised, for, like most other 
pines, it demands full light. In France and Portugal some 
2,500,000 acres, chiefly sand-dunes, have been reclaimed from 
a barren, fever-stricken waste by planting the maritime pine. 
In the Scilly Islands it has been used with Cupressus macrocarpa 
to provide the necessary shelter for the famous Tresco gardens. 
A few trees have been used with Austrian and Corsican pines 
to cover the sand-dunes at Holkham, the Earl of Leicester's 
estate in Norfolk. They have grown fairly well, but the 
position is evidently more suitable for the hardier trees. 
The botanical varieties referred to above are rarely seen 
in cultivation, although amongst a large number of trees it is 
probable that individuals could be selected answering to 
the descriptions. P. Pinaster has given satisfactory results in 
S. Africa. 

Woolsey, Theodor S., Jun., Studies in French Forestry, pp. 140-209 
(1919); Diplomatic and Consular Report, Ann. Ser. No. 5080 (France), 
pp. 17-20 (May, 1913); Elwes and Henry, loc. cit. v, 1113 (1910). 


Pinus Pinceana Gordon. 

Pince’s Pine. 

Pinus latisquama Engelmann, in part. 

A small, bushy tree, with long, slender branchlets. Bark 
smooth and grey except on the lower part of the trunk. Yonn " 
shoots slender, glaucous, without down. Leaves in threes, 
glaucous green, 3 in. long, resembling those of P. cemhroides 
but larger, the resin canals marginal. Cones cylindrical, 2J-3 
in. long, pendent on long stalks; scales shining, ochre-yellow. 
Seeds large, wingless. 

Native of Mexico from S. Coahuili to C. Hildago, where it 
grows along watercourses and is often associated with P• 
cembroides. 

It is not known to be in cultivation, and possesses no 
important economic properties. 

Shaw, Genus Pinus , 38 (1914). 
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Pinus Pinea Linnaeus. (Fig. 97.) 

Stone Pine or Umbrella Pine. 

Pinus aracanensis Knight; P. arctica Hort.; P. domestica Matthews; 
P. fastuosa Salisbury; P. maderensis Tenore; P. sativa Lamarck. 


A tree of distinct and picturesque habit, up to 80 ft. high, 
with a trunk rarely 20 ft. in girth. Branches horizontal, forming 
a flat-topped or umbrella-shaped crown with very dense foliage. 
Bark on old trees reddish-grey, with deep longitudinal fissures. 
Young shoots without down, greyish green, ultimately becoming 
pale brown. Winter buds ^ in. long, with reflexed scales. 
Leaves in pairs lasting 2-3 years, slightly twisted, 4J-6 in. long, 
margins minutely toothed, apex sharp-pointed, about 12 
stomatic lines on the outer and 6 on the inner surface; resin 
canals median; basal sheath about fin. long. Cones ripening 
in the third year, sub-terminal, solitary or 2-3 together on stout 
scaly stalks, erect, ovoid or nearly globular, symmetrical, 4-6 
in. long, up to 4 in. wide, shining nut-brown; scales i£ in. or 
more long, J in. wide, the terminal portion stout and cushion¬ 
like, with a sharply defined central portion divided into two 
parts showing the second and third years' growth. Seeds large, 
numerous, often 100 in a cone, f—f in. long, dark purplish- 
brown, convex on the inner and flattened on the outer surface, 
with a thick shell and an edible kernel, wing in. long. 


Var. fragilis Du Hamel. 

Tarentina Pine. 

A variety with thin-shelled seeds which is said to be cultivated 
on that account. 


The stone pine may always be known by its peculiar 
umbrella-shaped crown, its reflexed bud-scales, and its large, 
rounded, symmetrical cones. Leafy shoots without cones are 
rather like those of P. Pinaster. 

Native of the Mediterranean region from Portugal to Asia 
Minor. It has also been extensively planted for centuries, and 
it is not easy to ascertain whether existing woods are natural or 
artificial in many localities. It is a familiar ornament of the 
landscape in S. Europe, and is valued on account of its 
picturesque habit and edible nuts. 

Wood comparable with that of P. Pinaster in quality and 
strength, but the tree is less valuable, as it lacks the resin- 
producing qualities of that species. It can be used for similar 
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purposes to the wood of the maritime pine, but it is chiefly 
employed locally, and has little general commercial value. The 
seeds are of considerable value as food and constitute an 
important article of commerce under the names of pine kernels, 
pignons, and pinocchi. They are much used by vegetarians, 
both raw and roasted. 

In the British Isles the stone pine is highly valued on account 
of its distinct and ornamental habit, and is often grown as a 
lawn tree. It thrives throughout the midland counties and S. of 
England, Wales, and Ireland, succeeding in light, sandy soil, 
and in good loam, inland and near the coast. In S. Europe it is 
frequently planted for decorative purposes as well as in wood¬ 
lands. When grown for seed-production wide spacing is 
necessary. 

Elwes and Henry, loc. cit. v. 1119 (1910). 


Pinus ponderosa Douglas. 

Western Yellow Pine. 

Pinus apacheca Lemmon; P. Beardsleyi A. Murray; P. Benthamiana 
Hartweg; P. brachyptera Engelmann; P. Craigana A. Murray; P* 
Engelmanni Torrey; P. latifolia Sargent; P. nootkatensis Manetti; P. 
Parryana Gordon [not Engelmann]; P. peninsularis Lemmon; P. resinosa 
Torrey [not Roezl, Loiseleur, or Solander]; P. Sinclairiana Carriere; 
P. Sinclairii Hooker and Arnott. 

Big Pine; Bull Pine; Lleavy Pine; Heavy-wooded Pine; Long-leaf Pine, 
Pitch Pine; Red Pine; Yellow Pine. 


A tall tree 60-230 ft. high in its native localities, with a 
straight, clean trunk up to 25 ft. in girth. Branches stout, 
spreading, often drooping, but ascending at the tips, forming 
a tree with a long spire-like crown; or occasionally the trunk 
is shorter with a broader head. Bark yellowish or dark reddish- 
brown, breaking up into irregularly shaped scaly plates which 
become very large and thick in old trees. Young shoots stout, 
glabrous, orange-brown or greenish at first, but eventually 
becoming nearly black. Winter buds cy lindric, conic, acute Jin. 
long, scales reddish-brown, closely pressed, resinous. Leaves 
in threes, lasting three years, spreading, densely crowded on 
the branchlets, rigid, curved, 5-10 in. long, in. wide, 

margins minutely toothed, apex a sharp, horny point; stomatic 
lines on each surface; resin canals median, basal sheath about 
in long. Cones sub-terminal, solitary or in clusters, without 
stalks or nearly so, spreading or slightly deflexed, ovoid, 3-8 in. 
long, and 2^-4^ in. wide before expansion, light reddish-brown, 
often when falling leaving a few of the basal scales attached to 
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the branchlets; scales oblong, about i£ in. long and \ in. wide, 
the terminal portion swollen, rhomboidal, transversely ridged 

the apex armed with a minute prickle. Seed oval, about in. 
long, mottled, with a wing £ in. long. 

Several varieties, which by some botanists are kept up as 
distinct species, have been described. The most distinct, which 
appear to be connected by intermediates, are the following: 

Var. arizonica Shaw. 

Arizona Pine. 

Pinus arizonica Engelmann. 

Bark black and deeply fissured. Young shoots glaucous. 

Leaves 3-5 in a bundle (often 5), very long. Cones ovoid, 2-22- 

in. long. Confined to S. Arizona and N. Mexico. Apparentlv 
not in cultivation. 

Var. macrophylla Shaw. 

Large-leaved Western Yellow Pine. 

Leaves 12-16 in. long, in bundles of 3, 4, or 5, Cones about 
4 2 in. long, the upper portion of the scales prolonged into a 
reflexed protuberance ending in a prickle. Native of Mexico. 
In cultivation in South Africa. 

Var. Mayriana Sargent. 

Mayr’s Pine. 

P. Mayriana Sudworth. 

Leaves very long and stout, 14-15 in. by * in. Cones very 

oblique; scales with projecting bosses, armed with sharp 

prickles. Discovered in Arizona by Mayr in 1887. It is not in 
cultivation in Britain. 

Var. pendula H. W. Sargent. 

Branches drooping at a very sharp angle. 

Var. scopulorum Engelmann. 

Branches usually drooping. Leaves shorter, 3-6 in. long, 

and cones smaller, 3 in. long, than in the type. Not very 

distinct. Forms of this variety are said to be common in the 

Dakotas, Nebraska, E. Wyoming near the border of Colorado 
and in Texas. 

P. ponderosa is distinguished amongst three-leaved pines by 
its long, stout, densely tufted leaves and cylindrical buds. 
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P. Coulteri, which resembles it in the stout foliage, differs mainly 
in the more ovoid buds, and much larger and more woody cones 
with strongly hooked scales. Mr. Orr, of the Royal Botanic 
Gardens, Edinburgh, has informed me that there is a chemical 
difference between this species and the closely allied P. Jeffreyi. 
P. ponderosa contains terpenes but no heptane, whereas P. 
Jeffreyi contains heptane but no terpenes. Forms with glaucous 
shoots are usually associated with P. Jeffreyi. In this revision 
P. Jeffreyi is kept up as a species. 

The western yellow pine is the most widely distributed 
species in W.N. America, the largest in size except P. Lamber- 
tiana, and the most variable. It occupies immense areas in the 
mountains of W.N. America, ranging from the interior of 
B. Columbia, southwards to Mexico, and eastwards to N. 
Nebraska, the foothills of the Rocky Mountains of Colorado 
and W. Texas. 

Wood hard, strong, resinous, with conspicuous resin ducts, 
comparable in quality to Scots pine. Heartwood light reddish- 
brown, sapwood yellowish-white. It is close-grained, works 
well, and is obtainable in large dimensions. Amongst other 
work, it is used for heavy construction, the indoor finish of 
houses, joists, cupboards, doors, floors, etc., general carpentry, 
boxes, fencing, railway sleepers, pit-props, and fuel. It is not 
durable in contact with the soil unless creosoted or treated with 


some other preservative. The species secretes resin in com¬ 
mercial quantities, although it does not appear to be worked 
much. Fibre is extracted from the leaves in Oregon, and used 
for stuffing medicated pillows, mattresses, etc. A turpentine oil 
and a snuff-like powder, obtained during the preparation of the 
fibre, are used in medicine in the treatment of bronchial and 
catarrhal complaints. 1 The soft sapwood, it has been stated, 
has been used as food by the Indians in times of scarcity. This 
is one of the commonest species in W.N. America, and as there 
is a very large quantity of timber of merchantable size, it is 
probable that exports will largely increase. It can be shippe 
from all important timber ports, from British Columbia sou 


wards to S. California. , 

P. ponderosa thrives under widely different conditions, an 

in many kinds of soils. It occurs from low elevations to a c° n 
siderable altitude, on light and moist soils, and on dry, an 
land; on dried-up river-beds and lakes where there is a deep 
and rich deposit of soil, and on almost bare rocks. The mos 


1 Diplomatic and Consular Report, No. 2666, 1900, p. 23. 
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satisfactory growth takes place on light, deep, and moist, but 
well-drained soil. Good seed-years occur every third or fourth 
year, and there is little intermediate seeding. Well-developed 
trees are said to produce as many as 1,000 cones in one seed- 
year. Seedlings thrive in full sun and in partial shade. For a 
number of years, although eventually requiring full light, the 
tree withstands more shade than most of the other pines. For 
these reasons it is spreading rapidly and taking the place of 
more exacting species. In Oregon and California it is often 
mixed with P. Lambcriiana. P. ponderosa is, however, likely 
to oust that species if not controlled, owing to its greater adapt¬ 
ability, its more regular seeding, and its smaller reliance upon 
a perfect seed-bed. Forest fires do not injure P. ponderosa so 
badly as some other species, but it is subject to serious injury by 
Dendroctonus brcvicomis, a bark beetle that speedily encom¬ 
passes the death of large and small trees. There are also other 
bark beetles that cause serious injury, whilst several parasitic 
fungi are common on the tree. A mistletoe ( Arcenthobiuni 
occidentale ) is often present on the branches, causing them to 
become stunted and unhealthy, and eventually seriously injur¬ 
ing the trees. P. ponderosa and some of its varieties grow well 
in the British Isles, but it is not likely to become a useful timber 
tree here. 

Jepson, Silva of California, 77 (1910); Cooper, Albert W., Sugar Pine 
and Western Yellow Pine in California, For. Ser. Bull. No. 69, U.S.A. 
Dept, of Agriculture (1906). 


Pinus Pringlei Shaw. 

Pringle's Pine. 

A tree up to 60 ft. high, the trunk covered with dark grey, 
scaly bark. Branches slender and curving upwards at the ends. 
Young shoots sometimes glaucous. Leaves in threes, 6-10 in. 
long, stout; resin canals internal; basal sheath persistent. 
Cones conical, 2-4 in. long, persistent, unsymmetrical, or more 
or less oblique, reflexed, on stout stiff stalks, often produced in 
abundance. Scales with the exposed portion tawny-yellow or 
fulvous-brown, the outer scales often much swollen. Seed-wing 
conspicuously thickened at the base. 

Confined to the sub-tropical regions of W. Mexico. 

It does not appear to possess any special economic properties. 

Shaw, Genus Pinus, 76 (1914). 
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Pinus pseudo-strobus Lindley. 

False Weymouth Pine. 

Pinus Antoineana Roezl; P. Escandoniana Roezl; P. heteromorpha 
Roezl; P. Hoseriana Roezl; P. Montezumae var. pseudo-strobus; P. 
Orizabae Gordon; P. prasina Roezl; P. protuberans Roezl; P. Regeliana 
Roezl; P. Tzompoliana Roezl. False Strobus. 

A tree up to ioo ft. high and 18 ft. in girth. Bark of young 
trees smooth, becoming rough at the base in older specimens. 
Branchlets slender, very glaucous. Buds and foliage similar to 
those of P. Montezuma . Cones ovate or ovate-conic, sym¬ 
metrical or oblique, 3-5J in. long; scales with the terminal 
portion variable in shape, flat or protuberant. When the cones 
fall a few of the lower scales remain on the branches. 

Var. apulcensis Shaw. 

P. apulcensis Lindley. 

Cones with the scales much elongated. It grows with the 
typical form, and is connected with it by intermediates. 

Var. tenuifolia Shaw. 

P. tenuifolia Bentham. 

Cones acute or long-ovate, basal scales and stalk persistent 
on the branch. Hypoderm of the leaves extending from the 
epiderm to the endoderm, forming partitions across the green 
tissue. 

The species is distinguished from P. Montezuma by its 
smooth bark and glaucous branchlets. 

P. pseudo-strobus is closely allied to P. Montezuma , and is 
a native of the sub-tropical and warm-temperate altitudes of 
Mexico and Central America. It was introduced in 1839. 

Uses similar to those of P. Montezuma. It is only suitable 
for the warmest and most sheltered parts of the British Isles. 
Specimens are recorded to exist at Pencarrow and fregothnan 
in Cornwall. 

Shaw, Genus Pinus, 62 (1914). 

Pinus pumila Regel. 

Dwarf Siberian Pine. 

Pinus Cembra var. pumila Pallas; P. Cembra var. pygmaea Loudon, 

P. mandshurica A. Murray [not RuprechtJ; P. pygmaea Fischer. 

A shrub more or less prostrate in habit, but sometimes 10 It. 
high, with branchlets similar to those of P. Cembra. H- inter 
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buds narrowly conic, about J in. long, with a sharp-pointed 
apex, and closely pressed scales. Leaves in fives resembling 
those of P. Cembra, but shorter and more slender, i J-2 in. long, 
entire or faintly toothed margins. Cones ovoid, very shortly 
stalked, never opening to liberate the seed; about 2 in. long, 
orange-brown when ripe; scales few, about tin. broad, with a 
dark-coloured, triangular, reflexed tip. Seeds about { in. long, 
pear-shaped, wingless. 

This plant is distinguished from P. Cembra chiefly by its 
shrubby habit, shorter leaves and smaller cones and seeds, but 
its general characters are so near those of P. Cembra that it 
ought probably to be regarded as a dwarf form of that species. 

Native of E. Asia, occurring in Kamtschatka, Siberia, Amur- 
land, Saghalien, Kurile Islands, and Japan. It usually grows 
in the coldest and most exposed situations, forming dense 
thickets on the wind-swept plateaux or on mountains near the 
snow line. 

P. pumila has no commercial value, for the wood can only 
be used locally as firewood, and the seeds, owing to their small 
size, are of little use for food. It is rarely seen in gardens, but 
young plants are growing at Kew and Bedgeburv. Loudon 
mentions a specimen at Dropmore, which though 20 years old 
was in 1837 only 6 in. high. By 1866 it had increased its height 
to 8J in. The tree was reintroduced by Admiral Sir Lewis 
Clinton-Baker from Nikko, Japan, in 1909, when two specimens 
from that locality were planted at Bayfordbury. 1 The rockery 
forms a good place for this bush. 

Elwes and Henry, v, 1045 (1910). 

Pinus pungens Lambert ex Michaux, f. 

Hickory Pine. 

Pinus Taeda Lambert in part [not Linnaeus]; P. montana Noll [nut 
Miller]. Poverty Pine; Prickly Pine; Southern Mountain Pine- Table 
Mountain Pine. 

A tree 40-60 ft. high and 7-9 ft. in girth, or sometimes small 
and stunted with a low flat head. Bark of old trees about 1 in. 
thick, reddish-brown, scaly. Young shoots green at first, after¬ 
wards reddish-brown, without down. Winter buds cylindrical, 
short-pointed, about £ in. long, resinous. Leaves in pairs or 
occasionally in threes, persisting 3 years, crowded on the 
branches, dark green, rigid, twisted, 2-3 in. long, margined 

1 Gard. Chron., xlvi, 93, fig. 4 i (1909). 
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by rudimentary teeth, apex sharp-pointed, stomatic lines 

numerous and prominent on both surfaces; resin canals 

median, ba^al sheath J in. long, persistent. Cones lateral, 

solitary, in pairs, or in whorls of 5-7, ovoid or conical, 1^—3 in. 

long, bright brown, often remaining on the tree for many years; 

scales about 1 in. long, by J- in. wide, the exposed part armed 

with a stiong hooked spine. Seed more or less triangular, \ in. 

long, light biown, wing J—1 in. long. Male flowers reddish and 
very conspicuous. 

Distinguished amongst other two-leaved pines by its cylin¬ 
drical buds, stout, sharp-pointed, rigid leaves, shining reddish- 
brown bark, and by its branches bearing lateral buds and cones. 

Native of E.N. America, where it is widely distributed, and 

quickly spieads over waste and worn-out farm land. Intro¬ 
duced in 1804. 

1 he wood is soft, weak and brittle, very coarse-grained and 
knotty, with conspicuous resin ducts. It is used for fuel and 
charcoal, but is of little value for other purposes. 

P. pun gens, in a natural state, has a distinct value in 
preparing poor ground for more useful trees. In the British 
Isles it forms a small, scrubby tree, and is only planted in pineta. 

It may be grown under conditions suitable for Scots pine. 

Pinus radiata D. Don. (Fig. 98.) 

Monterey Pine. 

Pinus oclunca Dose; P. californiana Loiseleur; P. insignis Douglas; 

P. montereyensis Rauch.; P. tuberculata D. Don [not Gordon]. Insular 
Pine, Nearly Smooth Cone Pine; Remarkable Cone Pine; Small-coned 
Monterey Pine; Spreading Cone Pine. 

A large tree 90-115 ft. high or occasionally taller, and 
usually 9-12 ft., but sometimes 15-20 ft. in girth. Bark of old 
trees 2 in. or more thick, dark brown, divided into deep ridges. 
Young shoots without down. Winter buds in. long, ovate, 
short-pointed, w ; ith closely pressed, brown, resinous scales. 
Leaves in threes, densely crowded on the branchlets, lasting 
3-4 years, bright green, slender, 4-6 in. long, margins finely and 
closely toothed, apex sharp-pointed, stomata in several lines on 
each surface, resin canals median, basal sheath | in. long, 
persistent. Cones on very short stalks, obliquely ovoid, the 
outer side larger than the inner, solitary or in clusters of 3"5 
or more surrounding the branch, more than one cluster being 
produced sometimes in a season, reflexed when mature, 3-6 in. 
long, 2J--3J in. wide; scales broad, thick, woody, rounded. 
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particularly on the outer side, greyish-brown, glossy. The cones 
usually remain closed on the branches for many years, but in 
exposed and sunny positions the seeds may be liberated a year 
or two after ripening. Seeds oval, about \ in. long, blackish, 
wing well developed, about i in. long, light brown. 

The following varieties have been described, but are not 
in cultivation in Britain. 


Var. aurea Hort. 

Golden-leaved Monterey Pine. 

A golden-leaved variety raised in New Zealand. 

Var. binata Hort. 

Two-leaved Monterey Pine. 

Differs from the type in its leaves being usually in pairs. 

P. radiata is distinguished from all other three-leaved pines 

by its slender, bright green leaves, and large, oblique, persistent 
cones. 

Native of Monterey County, California, where its distribu¬ 
tion is limited to a very small area of hilly ground near the sea 
It was introduced to England by Douglas in 1833. 

Wood light, 25-28 lb. per cubic ft., soft, brittle, with con¬ 
spicuous resin ducts, fine medullary rays, and often very wide 
annual rings, sometimes f-i± in. apart. Heartwood light 
brown or brownish-purple, sapwood white or pale yellow, com¬ 
parable with P. Pinaster in quality. The species is of little 
commercial value in its native country, but is an important 
timber tree in several countries to which it has been introduced 
notably, S. Africa, Australia, and New Zealand where its 
rapid growth adapts it for a short rotation crop. Although the 
timber is inferior in quality to that of several other species there 
are many purposes for which it can be utilized, notably indoor 
work in building construction and box-making. 

The principal advantages of this species are rapid growth 
dense leafage, and ability to withstand considerable exposure to 
strong sea winds. The cheerful, bright green, luxuriant foliage 
makes it a favourite tree for shelter and ornamental planting 
but it is only adapted for the warmer, maritime counties of 
le British Isles, although good trees are occasionally found 
elsewhere Well-grown examples of full size occur in the S and 
W. of England, but at Kew and in other inland gardens growth 
is slow, and the foliage is frequently browned by cold^vinds 
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during winter and early spring. In Devonshire and Cornwall, 
trees 50 years old may be 70-80 ft. high, and of massive propor¬ 
tions. The Monterey pine grows best in light, moist, but well- 
drained loamy or sandy soil, whilst trees in disintegrated granite 
are very vigorous, often adding 3 ft. or more to their height in 
the year. Planting in permanent positions whilst the trees are 
very small, preferably less than i-J ft. high, is very necessary. 
Although it has not been used as a forest tree in the British Isles, 
its rapid growth warrants it a trial in the milder maritime 
counties, for there are many purposes for which fast-grown 
wood can be utilized. It has been planted extensively in New 
Zealand, Australia, and S. Africa with excellent results. Mr. 
Tannock, late Superintendent of Public Gardens and Reserves, 
Dunedin, informed me that in New Zealand it frequently attains 
a height of 120 ft. with a trunk 4-5 ft. in diameter when isolated, 
whilst in close stands it grows quite as high with a clear trunk of 
80 ft. The timber was being cut extensively for boxes for dairy 
produce and other local uses, and was exported from Dunedin 
to Australia. The value of the wood in the spring of 1921 was 
32s. per 100 board ft. In Australia it has produced stands of 
6,000 cubic ft. per acre at 25 years of age. When growing in 
the open, branches are formed low on the trunk. To secure 
well-cleaned trunks recommendations have been made that it 
should be planted 6 ft. by 6 ft. apart. Pruning of lower branches 
is necessary to insure clean timber. 

Elwes and Henry, loc. cit. v, 1079 (1910); Jepson, Silva of California, 
100 (1910); Hough, American Woods, viii. No. 199, p. 59- 

Pinus resinosa Aiton. 

Red Pine. 

Pinus rubra Micheaux, f. Canadian Red Pine; Hard Pine; Norway Pine. 

A tree 70-90 ft. high with a girth of 6-8 ft. in America, or 
rarely 150 ft. high by 15 ft. in girth. When growing in the open 
the trunk is short and carries a heavily branched head, but in the 
forest the stem is often clear of branches for 40-60 ft., and the 
head is short, open and spreading like the Corsican pine. Bark 
about 1 in. thick, reddish-brown, scaly. Young shoots without 
down, pale brown or yellowish. Winter buds narrowly conical, 
about \ in. long, resinous, with some of the scales free at the 
tips. Leaves in pairs, lasting 4 years, densely arranged on the 
branches, slender, flexible, 5-6 in. long, margins finely and 
regularly toothed, apex sharp-pointed, stomata in ill-dcfinec 
lines on each surface, resin canals marginal, basal sheath •> \ 
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in. long, persistent. Cones sub-terminal, solitary or in pairs, 
conical, narrowing rapidly to the apex, 2-2-| in. long, bright 
brown; after falling a few scales are usually left on the branch- 
lets; scales | in. long, | in. wide in the widest part, the exposed 
portion slightly thickened and unarmed. Seeds J in. long, light 
brown with a mottled, roughened surface. Wing about $ in. 

long, and j in. wide. The male flowers arc conspicuous by their 
bright reddish colour. 

The red pine is a native of Eastern N. America from Nova 
Scotia to Pennsylvania. 

This species closely resembles P. nigra in the branchlets 
and foliage, but is readily distinguished by the flexible leaves, 
marginal resin canals, long basal sheaths, and by the cones 
falling in an imperfect condition. 

Wood heavier than white pine, averaging 29-32 lb. per 
cubic ft. Resin ducts prominent, heartwood golden yellow with 
a pink or reddish shade, turning decidedly reddish on exposure, 
sapwood cream or pale yellow, annual rings well marked. It is 
straight-grained, easily worked, finishes well with little shrink¬ 
age, is harder and stronger than the wood of P. Strobiis, and 
comparable with that of P. ponderosa of W.N. America, P. 
sylvestris of Europe, and P. densiflora and P. Thunbergii of 
Japan. Under ordinary conditions it is very durable, but must 
be treated with creosote or some other preservative if used in 
contact with the earth. Amongst other uses, it is popular for 
building construction, joinery, spars, boat-building, box 
boards, railway sleepers, posts and paving blocks. It is shipped 

from Montreal and Quebec as square logs, deals, scantlings and 
boards. 

P. resinosa is very intolerant of shade and must be grown in 
pure stands, or with a slower-growing tree that withstands 
shade. Sugar maple, beech and elm have been recommended as 
suitable companion trees in America. Good seed years occur at 
intervals of 2-4 years, and there is usually sufficient seed to 
restock cut over forest. Reproduction is good provided faster- 
growing species are not present. When plantations are made 
it is recommended that the young trees be spaced 4 ft. apart 
each way. 1 When planted closely it cleans the trunk of lower 
branches without pruning. 

Light and well-drained loamy or peaty soil confining little 
or no lime, and never becoming very dry, suit its requirements 
whilst it also succeeds on light, sandy soil. It was introduced in 

1 For. Ser. Circular, 60, U.S.A. Dept, of Agric. (1907). 
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1756, and although occasionally grown as an ornamental tree in 
the British Isles it is less successful than several other species, 
and cannot be regarded as having any bearing upon sylvicul¬ 
tural problems. One of the finest known specimens in the 
country, planted in 1851 grew at Bayfordbury. It was 55 ft. 
high in 1931, but a tree 86 ft. high was recorded from Bury 
Hill, Dorking, in the same year. 

Elwes and Henry, loc. cit. v, 1140 (1910); Shaw, Genus Pinus, p. 51 

( 1914b 


Pinus tigida Miller. 

Northern Pitch Pine. 

Pinus Fraseri Loddiges [not Pursh]; P. Loddigesii Loudon; P. serotina 
Long [not Michaux]. Black Pine; Black Norway Pine; Hard Pine; Long¬ 
leaved Pine; Longschat Pine; Rigid Pine; Sap Pine; Torch Pine; Yellow 
Pine. 

A tree 50-80 ft. high with a trunk 2-3 ft. in diameter and 
horizontal, spreading branches, forming a pyramidal crown, 
the trunk often bearing clusters of young shoots. Bark on 
young trees thin and broken into reddish brown scales; on old 
trunks 1 in. thick and deeply and irregularly fissured. Young 
shoots with many buds, green at first, becoming dull orange- 
brown in the second year, prominently ridged. Winter buds 
cylindrical or conical, sharp-pointed, in. long, scales 

pressed together, but often free at the tips, usually resinous. 
Leaves in threes, lasting 2 years, spreading, rigid, slightly 
curved and twisted, 3J-4J in. long, margins finely toothed, 
ending in a horny point, stomatic lines numerous on each 
surface, resin canals median, basal sheath §-£ long. Cones 
lateral, usually clustered, subsessile, variable in size, averaging 
2-J in. long, ovoid, light brown, symmetrical at the base; scales 
thin, flat, f in. long, § in. wide, the terminal portion shining, 
tawny-yellow, elevated with a transverse keel, ending in a 
recurved prickle. Seeds dark brown, £ in. long with a wing 4 
in. long. The cones often persist on the branches for many 

years, opening at irregular intervals. 

This species is remarkable for the formation of adventitious 
buds which develop tufts of leaves on the trunk. By this charac¬ 
ter P. rigida and P. serotina may usually be identified, although 
it is doubtful whether the distinction is constant. 

The northern pitch pine is widely distributed in E.N* 
America from New Brunswick to Georgia, extending westward 
to Kentucky and Tennessee. It is abundant on the Atlantic 
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coast, S. of Boston, forming extensive forests in New Jersey, 
and in the Delaware Peninsula. According to Aiton this species 
was in cultivation at Woburn, Beds., before 1759, and was 
probably planted there about 1743. A tree between 55 and 60 
ft. high has been recorded from Bury Hill, Dorking. 

W °°d soft, weak, coarse-grained and resinous with promi¬ 
nent resin ducts. Heartwood bright brown or reddish, sapwood 
yellowish. It lasts moderately well, but is distinctly inferior 
to the wood of P. palustris, which is the pitch pine of European 
markets. The timber is sawn into planks and boards, and is 
used for railway sleepers, building construction, charcoal and 
fuel. In former times the species was one of the chief sources of 
turpentine and rosin, but is now superseded by P. palustris. 
It is the true pitch pine of N. America. 

P. rigida thrives in America on poor soils and is valuable for 
reforesting waste and worn-out farm land. It does not succeed 
very well in the British Isles, although quite hardy, but forms a 
medium-sized tree in light, well-drained loamy soil. 

xi Henry ' l0C • Cit ‘ v * 1087 (l9Io): Sar S ent . Silva of N. America, 


Pinus Roxburghii Sargent. 

Long-leaved Indian Pine. 

Pinus longifolia Roxburgh; P. serenagensis Madden. Chir. 

A large tree 150-180 ft. high and 7-11 ft. or ocasionally 
more in diameter, with a spreading crown when mature. The 
foliage, although normally evergreen, is occasionally deciduous, 
or partly so, in arid situations or in very dry seasons. Bark of 
young trees dark grey, deeply fissured, and shed in long, narrow 
strips, on older trees thicker, darker, often reddish, and shed in 
large plates. Young shoots grey or pale brown, covered with 
scale leaves which persist for several years. Winter buds ovoid, 
small, not resinous, scales closely pressed. Leaves in threes," 
usually persisting 1-3 years, averaging about 1J years, although 
sometimes shed before the end of the first year; light green, 
slender, 9-13 in. long, margins regularly and finely toothed," 
apex narrowing into a long, fine point; with several faint lines 
ot stomata on each of the 3 surfaces and marginal resin canals; 
>asal sheath £-1 in. long. Cones long ovoid, 4^-8 in. long" 

W u de at the basc ’ on short - stout staIks -' scales hard 

and thick, the exposed part elongated, thickened, and reflex-d 

Seeds in. long, with a wing about 1 in. in length 

2 N 6 
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P, Roxbarghii is closely allied to P . canariensis but is distin¬ 
guished from it by the elongated cone-scales. 

Native of the outer ranges and principal valleys of the 
Himalaya, usually at elevations of 1,500-7,500 ft., it covers 
very wide areas of country as pure forest and in mixture with 

other species. 

The best timber is moderately hard and of fairly good quality, 
but inferior to that of P. Wallichiana. It is very resinous with 
conspicuous resin ducts, the well-marked heartwood being light 
reddish-brown and the sapwood yellow. In some districts it 
is badly twisted and practically valueless, for it cannot even be 
split for firewood. The best wood is used for building purposes, 
general carpentry, box boards, etc., whilst, treated with a 
preservative, it can be utilized as sleepers. A good deal of wood 
is made into charcoal, 1,200 lb. of wood yielding 480 lb. of char¬ 
coal and 96 lb. of tar. The thick, soft bark is of value for 
tanning. Apart from its value as a timber tree, P . Roxburghii 
is of considerable commercial importance, for it is the principal 
resin-bearing pine of the East. The quality of the resin is not 
quite so high as that of P. Wallichiana, P. khasya, or P» 
Merkusii, but the yield is greater, and as the trees are more 
accessible it is the only species that is systematically tapped. 
A sample of the charred leaves of this pine is preserved in the 
museums at Kew, with the information that they are used in 

that state as a dye. 

P. Roxburghii grows under a variety of conditions and in 
very different classes of soil. The finest trees are found where 
the soil is moderately deep, well drained, and light, but it a so 
succeeds on shallow soils and on bare rocks wherever it is 
possible for seedlings to obtain roothold. In poor soil and in 
exposed places growth is often slow and the trees stunted, whi s 
twisted timber is stated to be prevalent where trees are growing 
in crevices of rocks. Provided full light is available, it is no 
a difficult species to regenerate. Good seed-years may e 
separated by several years of indifferent seeding, but, when a 
good year occurs, the seeds are widely distributed and germi 
nate well on land that has been allowed to go out of cultiva ion, 
or in other suitable places. On ground covered by dead p| ne 
leaves germination is poor. P. Roxburghii does well in S. A nca 
as far as the rapid production of timber is concerned, but er 
does not appear to be any prospect of a resin industry resu * ® 
from its introduction there. A peculiarity of the tree in S. r * 
is its ineffective seeding. Mr. Stayner, of the S. African or 
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Fic. 98 .—P1NUS RADI AT A and P SABINIANA. 

Pinus radiata. —a, shoot with needles in clusters of three; b, shoot with male cones and 
expanding terminal bud; c, winter bud; d, cluster of three leaves; e, serrulate apex 
of leaf; /, section of leaf; g, male cone; h, stamens; i, seed. P. Sabiniana. — l shoot 
with expanding winter bud and bases of leaf clusters; l, cluster of three leaves; m , apex 

of serrulate leaves; n, section of leaf; o, seed (after Hickel). 
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Service, recorded that “ cones are not produced freely and very 
little seed is fertile.” Similar aged trees of P. Pinaster, on the 
other hand, cone freely, and self-sown seeds germinate well. 
As P. Roxburghii is a sub-tropical species, it is quite unsuitable 
for planting in the British Isles, except as an ornamental tree in 
the mildest localities. 

Troup, Silviculture of Indian Trees , iii, 1036 (1921). 


Pinus Sabiniana Douglas. (Fig. 98.) 

Digger Pine. 

Bull Pine; Grey Pine; Grey-leaf Pine; Nut Pine; Sabine's Pine. 

A tree 40-80 ft. high, the trunk often slanting and forking 
into two or more main stems at 20-30 ft. from the ground, the 
branches irregularly disposed towards the top and remarkable 
for their scanty foliage. Bark of trunk greyish-brown, dividing 
into irregular plates, exposing the reddish-brown cortex 
beneath. Young shoots slender, without down, glaucous, 
prominently ridged. Winter buds narrowly cylindric, acute, 
f-i in. long; scales closely pressed,, fringed and more or less 
coated with resin* Leaves in threes, lasting 3 years, sparsely 
arranged on the branchlets, spreading or drooping, greyish- 
green, 9-12 in. long, minutely toothed on the margins, ending 
in a horny point, stomatic lines on each surface; resin canals 
median; basal sheath about 1 in. long. Cones lateral, remaining 
on the tree 1-7 years after releasing the seeds and when falling 
breaking away near the base, ovoid, reflexed, 6-10 in. long 
and 4-6 in. wide, on short stout stalks; scales dark brown, 
woody, about 2 in. long with an obliquely raised, pyramidal, 
terminal portion which is prolonged into a talon-like hook; 
basal scales more or less deflexed. Seeds in deep hollows on the 
scales, dark brown or blackish, £ in. long, wing thick with a 
short membraneous margin. 

P . Sabiniana differs from the other three-leaved pines in its 
grey-green, sparsely arranged foliage. From P . Coulteri, its 
near ally, it also differs in the shorter seed wing, but inter¬ 
mediates between the two species are said to occur. A form with 
the cone scales more strongly hooked and with slightly longer 
seed wings has been named var. explicata by Jepson. 

The Digger pine is a native of California where it is found 
on the arid foot-hills of the Sierra Nevada and Coast Ranges 
at altitudes varying from 250-4,900 ft. It was discovered by 
Douglas in 1826 and introduced into cultivation by him in 1832. 
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Wood soft, weak, brittle and very resinous. Heartwood 
light brown or reddish, sapwood yellow. It is not durable and 
except for local use has no commercial value. The seeds are 
edible and at one time formed an important article of food for 
the Indians, who used them in the same way as the seeds of the 
various nut pines. The name Digger pine is taken from the 

1 gg er tnbe of Indians. A medicinal oil has been obtained 
trom the resin. 


The tree thrives in the British Isles, but is better adapted for 

the milder than for the colder parts. It succeeds in well-drained, 

light loamy soil, and is sometimes met with as a medium-sized’ 
ornamental tree. 

Jcpson, Silva of California, 86 (1910). 


X Pinus Schwerinii Fitschen. 

Pinus Wallichiana x P. Strobus. 

A tree similar to P. Wallichiana in habit. Branchlets stout, 

green at first but becoming brownish-green with age, glaucous’ 

densely pubescent with short hairs. Buds cylindric-conic, 1 in.’ 

long, with a long-pointed apex, very resinous, with yellowish- 

red to brown scales. Leaves slender, flaccid, pendulous, 3-5 

in. long, with 3-4 prominent lines of stomata bn the inner side 

Cones straight or slightly curved, 3-6 in. long and about if in 

wide on a stalk up to 1 in. long. Scales slightly convex and 
faintly striated longitudinally. 

A tree about 40 years old among trees on the estate of Dr. 

urat van Schwerin at Wendisch-Wilmersdorf near Berlin. It 

was obtained from a local nursery, but the origin of the seed is 

unknown. Whether the tree still exists I have not been able to 
ascertain. 

P. Schwerinii resembles P. Wallichiana in the glaucous 
shoots, the resinous, acuminate, terminal buds, the pendulous 
leaves and the concave scales of the cones, whilst the pubes¬ 
cence of the shoots, the colour of the buds, the shorter leaves 
and especially the shape of the cones recall P. Strobus or 
perhaps P. monticola, particularly in the branchlets being more 
pubescent than those of P. Strobus. 


Pinus serotina Michaux. 

Pond Pine. 

mJ 7 l alOP r r ° ideS HOrt ' : P - rigida var - Serotina (Michaux) Loudon 
P.ne SpruTe : pf‘c Ck ^ ^ ^ L ° bl ° lly Pi " e; Marsh Meadow 

This pine is closely allied to P. rigida and is by some botanists 
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considered to be only a southern variety of that species. It is 
distinguished from P. rigida by its more resinous winter buds, 
much longer leaves (6-8 or rarely io in. long), and less prickly, 
subglobose cones, which often remain closed for years. The 
cones, however, are variable in shape. In general characters 
the two trees agree. 

Native of the S.E. United States, from N. Carolina to 
Florida, growing in wet flats or sandy or peaty swamps. It 
was introduced, according to Loudon, in 1713, but is very 
rare in cultivation at the present time. 

Wood very similar to that of P. rigida and used for similar 
work. Turpentine has been obtained from the tree. 

As a rule it succeeds under moister conditions than P. rigida, 
but like that tree is not well adapted for the British Isles. It 
requires a warm temperate climate. 

Sargent, The Silva of N. America, xi, 119 (1902). 


Pinus Sondereggeri H. H. Chapman. 

PlNUS PALUSTRIS x P JjEDA. 

This hybrid pine was raised some twenty years ago at the 
Eddy Tree Breeding Establishment, Placerville, California, 
where Mr. Eddy has encouraged tree breeding on scientific lines 
on a large scale, in an effort to supplement well-known species 
of timber producing trees with hybrids which may possess 
superior properties to their parents, either by their silvicul¬ 
tural merits or better timber, and to study ways and means 
whereby these hybrids may become available in large numbers 
for planting under forest conditions. Before undertaking the 
work he discussed the possibilities with me, and he sent some 
of his early seedlings to Kew, including the one subsequently 
named P. Sondereggeri. It was planted at Bedgebury but 
has not grown very satisactorily, evidently requiring warmer 
climatic conditions than obtain there. It has developed as a 
slender, sparsely branched tree with reddish-brown bar • 
Young shoots light brown. Winter buds broadly conica , 
pointed, light brown; scales with white or grey ciliated margins, 
free at the tips. Leaves in threes enclosed by a sheath at first 
f in. long, reduced by age to £ in., slightly twisted, slen er, 
flexible, bright green, up to 7 in. long, margins minutely 
toothed, apex a sharp point. Flowers and cones not seen. * s 
possible that under warmer conditions the tree would be stronger 

and the leaves longer. 
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Strobus Linnaeus. (Fig. 102.) 

White Pine or Weymouth Pine. 

Pinus alba var. canadensis Provancher; P. canadensis var. quinquefolia 
P u H S. mel; P ten u 1 fob a Salisbury; Strobus Strobus Small; S. Weyinouth- 
lana Opiz Apple Pine; New England Pine; Northern Pine; Pumpkin 
Pine. Quebec Pine, Sapling Pine; Soft Pine; Tonawanda Pine; Yellow Pine 

A tree attaining in America a height of 80-150 ft with a 
tapering trunk 9-12 ft. in girth, the branches of old trees forming 
a round-topped or pyramidal crown with the leaves in horizon¬ 
tal masses. Bark thin and smooth on young trees, becoming 
rugged and fissured about the lower parts of old specimens, and 
1-2 in. thick. Young shoots slender with tufts of short hairs 
below the insertion of the leaf bundles, usually without down 
elsewhere. 1 Winter buds conic, with a sharp point, in. long, 
resinous with some of the scales free at the tips. Leaves in fives,' 
persisting2-3years, slender, bluish-green, 3-5 in. long, margins 
tinely toothed, white stomatic lines on the two inner surfaces' 
resin canals marginal; basal sheath about | in. long, soon falling 
away. Cones sub-terminal, pendulous, cylindrical, often curved 
and pointed at the apex, 4-6 in. long, 1 in. in diameter before 
opening, resinous, on stalks up to 1 in. long; scales thin, smoodi, 
the exposed portion light brown when mature, rounded at the 

apex. Seed ovoid, £ in. long, reddish-brown, mottled with 
black, wing narrow, 1 in. long. 

The following horticultural varieties are sometimes met 
with; 


Var. aurea Hort. 

Leaves yellowish when young. 

Var. monophylla Tubeuf. 

Leaves cohering more or less throughout their length and 
forming a single leaf. 5 


Var. umbraculifera Carriere. 

Var. nana Gordon. 

A dwarf variety of compact, shrubby habit, rarely exceeding 
6 ft. in height. Branches short, slender; branchlets crowded 
eaves short, f-i£ in. long. The varieties described as com- 
Pacta ^d densa are of similar habit. It is one of the best of 
dwarf conifers for planting in rock gardens. 

Var. nivea Booth and Knight. 

Leaves short and silvery-white beneath. 


Kr 1 X! 1 x Pubescence is occasionally spread over the whol 

branch et, thus approaching the character of P . montZoto 
below the insertion of the leaves. omtcoia , 


surface of the 
but it is denser 
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Var. prostrata Beissner. 

Prostrate in habit. A plant may be seen in the rock garden 
at Kew, and a wider spreading one at Bedgebury. 

This species is distinguished amongst the five-leaved pines 

by the horizontal masses of its bluish-green foliage, and the 

tufts of hairs below the insertion of the leaves. The essential 

characters of its near ally P. monticola are described under that 
species. 

As a native tree the Weymouth pine has a very wide distri¬ 
bution in Canada and the N. United States. The northern 
limit of its range extends from Newfoundland to Manitoba, and 
it is found throughout the United States from Minnesota to the 
Atlantic, and south of Pennsylvania along the Appalachians 
to N. Georgia. In accessible places the original forests have, 
owing to the commercial value of the timber, been much 
reduced and few large trees remain. P. Strobus is the tallest 
conifer occurring east of the Rocky Mountains, and records 
exist of trees up to 260'ft. high and 20 ft. in girth. Such giants 
have, however, disappeared and specimens of 150 ft. high are 
not common. P. Strobus was originally distinguished by Plun- 
kenet in 1696, and was first cultivated in Britain at Badminton, 
Gloucestershire, by the Duchess of Beaufort, but none of the 
original specimens are known to exist there. The tree owes 
its common name of Weymouth pine to the fact that Lord 
Weymouth planted it largely at Longleat, Wilts, early in the 
eighteenth century. 

Wood light, about 24 lb. per cubic ft. when dry, resin ducts 
easily seen with a lens, but they are not very numerous, rays 
fine, not easily seen. Heartwood usually pinkish, light red on 
exposure, sap wood pale yellow or almost white, narrow. The 
timber is straight-grained, soft, easily worked, and finishes with 
a fine even surface. It rarely shrinks once it has been well 
seasoned, and takes paint and polish well. In large trees the 
wood is very free from knots, and it is not subject to serious 
shakes. It is useful for general joinery work, particularly the 
indoor finish of houses, doors, window-sashes, cupboards, 
joists, flooring, aircraft, pattern-making for foundry work, 
veneered cabinet work, boxes, matches, also in shipbuilding 
for spars, masts, etc. It is one of the most important timbers 
of the United States and Canada, and is typical of a group of 
species, including P. monticola, P. Lambertiana and P> 
koraiensis, all of which produce very similar timber suitable 
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for the same purposes. They may be used as substitutes for one 
another. The supply of timber of P. Slrobus has decreased 
considerably during the present century; the cut in Canada for 
1915 amounted to only 849,196 metric ft. board measure, as 
against 1,038,542 metric ft. in 1911. More recent figures have 
not been noted. 

P. Strobus gives the best results when planted under cool 
climatic conditions, on sweet, deep light loam, or on sandy soil 
with a well-drained sub-soil. It also succeeds on dry sandy soil 
on rocky mountain slopes, in ravines, and on low land where 
the soil approaches clay in consistency, but it is not adapted for 
very limy soils. If it is planted in any position where water is 
inclined to lie, even though the ground may not be water-logged 
for more than a few weeks, open drains must be made at 
frequent intervals. Although it withstands considerable 
exposure inland, it is less suitable than several other species for 
planting near the coast for withstanding the full force of strong 
winds direct from the sea. It was sometimes planted under 
forest conditions in the British Isles with good results, but where 
the climatic conditions are very mild and on the dry side, or in 
places where the soil is unsuitable and the trees do not grow 
freely, it is very subject to attacks of the Weymouth pine aphis, 
and as the pest seems to be increasing, and Weymouth Pine 
Rust is becoming more prevalent, it is now rarely used as a forest 
tree. An area of 6-7 acres of timber cut in Windsor Forest in 
1916, at an age of 70years, yielded over 4,000 cubic ft. of timber 
to the acre, quarter girth, under bark measure; the largest tree 
containing 107 cubic ft. of timber. 1 

Natural regeneration is satisfactory in America, good seed 
years occurring every 4-7 years, with a small annual seed pro¬ 
duction. It is stated 2 that 10,000 plants may be expected from 
every pound of fertile seed sown, and that although the best 
results follow the use of new seed a fair percentage of seed kept 
in cold storage for 5 years remains fertile. Seedlings and young 
trees withstand a good deal of shade, but as the trees advance in 
age they require more light and must be able to dominate com¬ 
panion species by the time they are 40-50 years old. In America 
spacing 6 ft. by 6 ft. is recommended for plantations, either 
pure or as a two-thirds mixture with one-third of chestnut, oak, 
spruce or maple. One of the best combinations appears to be 
Weymouth pine and Picea Wallichiana, the two trees cleaning 

1 Quarterly Journal of Forestry, Oct. 1916, p. 286. 

2 Pinchot, For. Ser. Circular, 67, U.S.A. Dept, of Agric. (1907). 



554 PINACE.E 

each other well. Spaced similarly in the British Isles it is 
probable that the lower branches would become too large to 
clean naturally and pruning would become necessary. In 
America when spaced 6 ft. by 6ft. the first thinning is required 
at the end of 30 years, but when planted 4 ft. by 4 ft. thinning is 
necessary at the end of 10 years. The bark of young trees being 
very thin, sudden exposure to hot sun must be avoided. As an 
ornamental tree it has much to commend it, but it should not be 
planted in hot or very dry places. 

The \\ eymouth and several other five-leaved pines are sub¬ 
ject to serious injury by various diseases. In the British Isles, 
the Weymouth Pine Rust (Cronartium ribicolum Dietrich) 
sometimes causes serious loss. There are two distinct stages 
in the life history of this fungus, the aecidium stage which 
appears on the bark of P. Strobus and other five-leaved pines 
as conspicuous greyish bodies, enclosing orange-coloured 
spores, and the teleutospore stage which occurs as small, yellow, 
dust-like patches on the leaves of black currant bushes. The 
removal of black currant bushes from the neighbourhood of 
plantations and the prompt burning of affected pine trees are 
the best means of checking the spread of the disease. 

Weymouth Pine Aphis (Adelges strobi Borner) is another 
destructive pest. It infests the trunk, branches, young shoots 
and cones, being most persistent in shade. It is easily recognized 
by the dense, white, fluffy exudation which bears a resemblance 
to the protective covering of Beech Coccus (Cryptococcus fagi 
Barensprung), although there is no connection between the two 
insects. Isolated specimens and small woods should be sprayed 
with a paraffin wash, but there is no effective means of dealing 
with large areas of trees. Preventative measures should be 
adopted by confining plantations to suitable ground in places 
where favourable climatic conditions prevail, and by fumi¬ 
gating young stock before it leaves the nursery. 

Elwes and Henry, loc. cit. v, 1025 (1910); Shaw, Genus Pinus, 36 (1914). 


Pinus sylvestris Linnaeus. (Fig. 99.) 

Scots Pine: Yellow Deal. 

Pinus altissima Ledebour; P. armena Koch; P. borealis Salisbury; 
P. caucasica Fischer; P. Friesiana Wichura; P. genevensis Hort.j 
P. haguenensis Loudon; P. humilis Link; P. Kochiana Klotzsch; 
P. pontica Koch; P. rigensis Desfontaines; P. scariosa Loddiges; 
P. tatarica Miller. Northern Pine; Scotch Fir 1 ; Scotch Pine; Wild Pine; 
Pin sylvestre; Sapin rouge du Nord; Bois rouge du Nord; Pin de Hagenau; 

1 The name fir is only correctly applied to the genus Abies. 
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Pin a’ Mature; Pin Sauvage; Pin d’Ecosse; Pin de Geneve; Pin d’Auvergne; 
Pin Blanc d’Autriche; Gemeine Kiefer Fohre; Forle; Forche; Kichne; 
Weiss-Kiefer; Redwood; Baltic Redwood; Red Deal; Yellow Pine; Riga 
Fir; Memel Fir; Archangel Fir; Petchora Fir; Danzig Fir; Stettin Fir; 
Norway Fir; Polish Fir; Whitewood. 

A tree commonly 70-100 ft. but sometimes 150 ft. high, with 
a straight cylindrical trunk, 6-12 ft. in girth. Branches regularly 
whorled in young trees, in old specimens branching only at the 



Fig. 99 .—riNUS SYLVESTRIS. 

a, branchlct, with winter bud; b, winter bud and bases of leaves; c, apex of serrulate 

leaf; d, section of leaf, showing marginal resin canals; e, seeds. 

top and giving rise to a flat crown. Bark on the lower part of 
the trunk fissured into irregular, longitudinal plates, reddish- 
brown or greyish-brown in colour, the upper part of the tree 
light red or orange, shining and shed in papery scales. Young 
shoots greenish, smooth and shining, becoming greyish-brown 
in the second year, marked with prominent bases of the scale 
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leaves. Winter buds oblong-ovate, in. long, pointed, with 
lance-shaped, fringed scales, the upper ones free at the tips. 
Leaves in pairs, lasting about three years, variable in length, 
twisted, stiff, grey-green, 1-4 in. long, short-pointed, margins 
minutely toothed, glaucous with many well-defined lines of 
stomata on the flat, inner surface, green with interrupted lines 
of stomata on the outer side; resin canals marginal; basal sheath 
at first white and i in. long, becoming grey and shorter later. 
Cones solitary or 2-3 together, variable in shape but usually 
ovoid-conic, symmetrical or oblique, greyish or dull brown, 
r~3 in. long, on short stalks; scales narrowly oblong, the 
exposed portion flat or protruding, often much more prominent 
on the outer than on the inner side of the cone, the apex 
terminated by a minute prickle or its remains. Seeds oval, 

in. long, blackish or dark grey, with a wing about three times 
the length of the seed. 

The following geographical varieties have been described, 
but do not appear to be as well marked in character as their 
descriptions would indicate: 

Var. engadinensis Heer. 

P. lapponica Mayr. 

A small tree up to about 30 ft. high. Leaves short, i-i£ in. 
long, stout and stiff, lasting 5 years. Cones 2 in. long, oblique at 
the base; scales with the terminal portion convex on the outer 
side, apex blunt. Found in the Engadine Alps. 

Var. nevadensis Christ. 

Leaves short, broad and stiff, white on their flat surfaces. 
Cones nearly sessile, oblique, the exposed portion of the scales 
pyramidal. Found in S. Spain. 

Var. reflexa Heer. 

Cones long and slender, conic, with long hooks to the scales. 
Native of Switzerland and Prussia. 

Var. rigensis Loudon. 

A form found in Lithuania and other Baltic provinces. 

Var. scotica Schott. 

P. scotica WiUdenow. 

Leaves more glaucous and shorter than in the type, in. 
long. Cones shorter, about i\ in. long, symmetrical; scales 
with the exposed portion flat near the base, tending to be 
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pyramidal in the upper part of the cone. The form composing 
the ancient natural forests of Scotland. 

Var. virgata Caspary. 

Main branches irregularly whorled, elongated, giving off a 
few tuft-like branchlets, only the outermost whorls of which are 
furnished with leaves, hound in France and Prussia. 

The above are chiefly geographical varieties and they are 
practically indeterminable from hand specimens. 

The following are garden varieties: 

Var. argentea Steven. 

Leaves more glaucous than in the type. 

Var. aurea Beissner. 

Leaves golden. Usually a bush and not very robust. There 
are good specimens at Westonbirt. 

Var. fastigiata Carriere. 

Var. pyramidalis Hort. 

Habit stiff and erect, after the manner of the Lombardv 
Poplar. Not common. 

Var. globosa Lawson. 

A low, dense round bush similar to plants growing in alpine 
regions above the timber line. 

Var. microphylla Von Schwerin. 

Leaves thin and sharply pointed, only about £ in. long. A 
seedling form. 

Var. microphylla Hodgins. 

A shrub with the needles in each sheath attached to each 
other throughout their length forming one leaf, but easilv 
separated. It originated near Wicklow about 1830. Very 
uncommon. y 

Var. nana Carriere. 

A variety rather similar to var. globosa but dwarfer. 

Var. pendula Lawson. 

A form with weeping branches and branchlets. It is said to 
have been originally noticed in a wood in E. Prussia, but trees 
with pendent branchlets are not uncommon. 
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Var. pumila Beissner. 

A. low-growing form after the style of var. nana. 

Var. variegata Caspary. 

Leaves variegated with creamy white. Of no special 
decorative value. 

P. sylvestris may be distinguished from other two-leaved 
pines by its glaucous, twisted foliage, the reddish upper trunk 
and its characteristic habit in old age. 

The Scots pine has a wider distribution than any other pine, 
being found wild throughout Europe and W. and N. Asia. It 
occurs on a great variety of soils and in regions of the most 
diverse climates. In the British Isles it is now only native in 
Scotland (var. scotica) where the remains of a few natural 
forests may still be found. In ancient times it was widely spread 
in England and Ireland, as is evident from the remains of logs, 
stumps of trees and cones found in peat formations and in sub¬ 
merged forests. 1 It is now rapidly colonizing extensive tracts 

of heath land in the South of England. 

Wood of excellent quality, moderately strong, resinous with 
prominent resin ducts, and with well-defined annual rings, 
heartwood and sapwood distinct. It varies in weight from 
20-50 lb. per cubic foot, but is usually from 23-28 lb. per cubic 
foot. It is easily worked, finishes with a smooth, satiny surface, 
holds nails well, takes glue excellently and can be painted or 
polished with ease. When used indoors it has excellent lasting 
qualities, but when exposed to weather changes, or when use 
in contact with the soil, it should be creosoted or treated wi 
some other antiseptic. The uses of Scots pine wood are innumer 
able and it is the commonest wood in everyday use not oriy m 
the British Isles but in N. Europe. It is employed very exten¬ 
sively in house-building, from beams and rafters to win ow 
frames, flooring boards, doors, cupboards and furniture, o 
heavy constructive work, fencing, boat and shipbuilding, mas 
and telegraph poles, scaffold poles and pit props an ye y 
extensivelv, when creosoted, for railway sleepers a.n s re 
paving blocks. The best grades of wood, laid on a good concrete 
foundation, withstand very heavy wear, and on Westminsie 
Bridge, London, where heavy traffic is fast and continuous, 
same blocks remained in use for over 13 years. Wood used 10 

1 Clement Reid Origin of British Flora , pp. 16-152 (1899)- 
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fencing and farm buildings should be creosoted, particularly 

those parts that are in contact with the soil, also the lower parts 

of scaffold poles that may be buried, and floor joists or other 

timber that may be built into walls. As is the case with other soft 

woods, Scots pine is very susceptible to attack by “ dry rot 

fungus” (Merulins lacrymans). Wherever there is a'free 

circulation of air the fungus does not thrive, but in a stagnant 

atmosphere it develops with great rapidity unless the timber has 

been treated with a suitable antiseptic. After the timber has 

been worked to the necessary size, hot or cold creosote should 

be injected. Full particulars of the processes are given bv 
Wallis-Tayler.' 


Prejudice has often been at the bottom of the whole-hearted 
condemnation of home-grown timber, and during the late and 
previous world wars many users were greatly surprised to find 
that Scots pine wood equal in quality to the best imported from 
Scandinavia was available in Britain, and especially in the 
forests of Scotland, although similar timber had for years been 
practically unsaleable at a remunerative price. Scandinavian 
merchants, by placing their timber upon the British market in 
an attractive manner, carefully graded and worked to standard 
sizes, saved the British agent and user considerable trouble; 
hence, to a great extent, the displacement of home-grown wood 
wmch was usually offered ungraded and in the round. Before 
the war of 1914-18 the cost of import was often less than the 
railway freight of home-grown wood, and thus a combination 
ot circumstances led to the disparagement of our timber, users 
gradually persuading themselves that their almost total depend¬ 
ence upon toreign-grown wood was due solely to the superior 
quality of the imported article. That home-grown Scots pine 
possesses all the necessary qualities for substantial buildings is 
emphasized by an examination of the woodwork of many old 
Scottish castles and mansions, which is entirely of Scots pine, 
and perfectly sound after standing for several centuries. Scots 
pine timber from N. Europe is usually imported by a measure¬ 
ment known as the St. Petersburg standard (165 cubic ft.) and 
prices are fixed on that measurement. 

The nomenclature of P. sylvestris and of its timber has been 
subject to many alterations and there are few well-known trees 
bearing more synonyms. Contrary to the usual practice in this 
work, a number of Continental names have been included 
amongst the synonyms in the early part of this description 


1 The Preservation of Wood ( 1918 ). 
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Great confusion has been caused by the application of the name 
fir to this species, the term only being correct when connected 
with species of Abies. Amongst common names applied to the 
timber yellow deal is perhaps the most commonly used and 
probably therefore the most suitable. Redwood and northern 
redwood are, however, familiar names in the trade. The name 
of deal 'or fir with the prefix of a port or district often denotes a 
certain quality of timber, but this multiplicity of names is 
undesirable and the interests of the community would probably 
be better served by grading the timber under one common name 
as suggested above. 

Turpentine, rosin, lampblack, charcoal, tar and other pro¬ 
ducts are obtained by destructive and steam distillation of the 
wood and often of the roots; stump oil and resin is obtained 
from the roots, Sweden, Norway, Finland and Russia being the 
chief seats of the industry. The wood has also been used for 
paper pulp, but is less valuable than Spruce wood for the 
purpose. 

The fibre of the leaves has been manufactured into a stuffing 
material for cushions, mattresses, etc., under the name of pine 
leaf wool , whilst water used in the preparation has been utilized 
in Breslau and elsewhere for medicinal baths. Oil obtained from 
the leaves is sometimes used in medical practice. The wood of 
trees dug up from bogs has been split into shavings and utilized 
for coarse rope in Ireland. 

The Scots pine is essentially a light-demanding species and 
a tree for light soils either on plains or mountains. In the 
European Alps, merchantable timber is often carried to an 
altitude of 6,000 ft., but the altitude is governed by both latitude 
and shelter. In the British Isles good timber rarely occurs at a 
higher altitude than 1,000-1,200 ft., and in exposed places the 
timber line may be much lower. In sheltered valleys at a higher 
elevation than 1,200 ft. good timber has been produced and it 
possible that by carefully building up shelter a much higher 
timber line than at present obtains might be gained. Although 
it withstands a good deal of exposure it is not a first-class shelter 
tree as compared with Austrian pine, and trees growing in \ei> 
exposed positions are usually poorly developed unless they are 
the remains of a former wood or plantation. It is sometimes 
found as a well-developed tree on moderately heavy soil, but 
such soil must be well drained and not subject to flooding. In¬ 
differently drained ground is quite unsuitable, and whilst the 
tree thrives on drained peat it is unsuccessful on wet peat. 
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Neither is it suitable for limestone formations, but for well- 

“ andy , 0r f ? Ck . ygr0Und froin the Highlands of Scotland 
o the Surrey heaths it is one of the most appropriate species to 

plant for although the timber of fast-grown trees from die mild 

climate of the South of England may be inferior to that produced 

m the < ; oldc ^ part s of Scotland, it is quite suitable for many kinds 
of work and the species will be found to be as remunerative for 
general planting as any other species of pine. Natural regenera¬ 
tion is going on in many parts of the country where the seedlines 
are protected from rabbits, hares and deer, but in peaces open 

4 T vfff P J " C Heans its trunk well. As a rule it is pfanted 

taking place from 10-15 years after planting. Where it does not 
clean its trunk ot dead branches pruning should be carried out 
when the trunks arc below 6 in. in diameter. Early pruning will 

esult m cleaner and more valuable timber than that produced 
by unpruned trees. For further particulars of its habits when 
grown for sylvicultural purposes reference should be made to 
the publications ot H.M. Forestry Commission. 

The Scots pine has much to commend it as a decorative tree 
not so much as a young tree, but as a mature specimen, for there 
a t few more picturesque objects than old veterans, whose 
ugged and weather-beaten appearance has a charming 
effect in landscape and garden. As an inside shelter line Scot! 
p ne can be used, but where exposure is considerable the 

speck's!" 6 CC Sh ° Uld bC AuStrian Pine ° r some other 

Even when the transplanting of well-developed trees can 
e under aken with the aid of proper machinery, it is rarely 
a profitaWe undertaking, and small trees 12-18 in high 
usually outgrow 12 ft. specimens that may have been tran's 

crf J?° f od SCCd ^ arS ° CCUr at irre e ular intervals, but a small 
crop of cones 5orn e every year. The indiscriminate collection 
nd sowing of seed is deprecated, and it is advisable to make 
certain that seedling trees have been raised from seed Z 
under somewhat similar climatic conditions to those prevailing 
where ^“ng trees are to be planted. Thus trees raised tanted 

sles than others raised from seed grown in N. Russia or at a 

should e h atlOI u m tl f r AIpS ’ Moreover - it is desirable that seed 
hould be collected from well-developed and healthy trees, 
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rather than from those that are undersized or unhealthy. 
Experiments conducted at Bedgebury secured 85 per cent 
seedlings from seeds of naturally regenerated trees n years 


Several diseases, fungus and insect, attack the Scots pine. 
They are often more prevalent on young than old trees, the 
most critical period being the first 15 years. 

Amongst insect pests some of the most destructive are the 
pine weevil {Hylobius abietis Linnaeus), a weevil that breeds in 
decaying stumps and roots. The mature insects feed on the bark 
of young trees and cause serious loss. Traps of freshly cut logs 
of Scots pine should be placed in the plantations, the weevils 
being collected from the traps daily. The pine bark beetle 
(.Myelophilus piniperda Linnaeus) causes a good deal of injury to 
young and old trees by the mature beetles boring their way into 
the pith of young shoots and by making galleries and depositing 
eggs beneath the bark, the larvae eventually forming other 
galleries in the bark and surface wood as the}' feed. The removal 
and burning of affected trees and trapping by means of logs laid 
for the purpose, are the best means of dealing with the pest. The 
cockchafer ( Melolontha melolontha Linnaeus — M. vulgaris Fabr) 
is destructive to young trees, particularly to nursery stock, by 
the larvae feeding on the roots. Previous to planting, nursery 
ground should be well worked and larvae destroyed. Wire- 
worms are the larvae of species of Agriotes, beetles whose larvae 
feed upon the roots of grasses, young trees and other plants. 
They are often very prevalent on newly turned grass land. 
Affected ground should be left fallow for several months 
and the surface frequently worked in order to expose the 
larvae to birds. The pine-shoot tortrix moth (Evetria buoliana 
Schiff) and resin-gall tortrix moth ( Evetria resinella Linnaeus) 
cause trouble by the larvae tunnelling into and feeding upon 
the pith of young shoots. Trees are frequently ruined in this 
way. Affected shoots should be collected and burned. The 
larvae of the pine sawfly ( Diprion = Lophyrus pini Linnaeus) 
injure young shoots and leaves. The larvae must be collected 
and destroyed. Pine aphis (Adelges pini) easily detected by a 
white, wool-like exudation, can be destroyed by spraying with 
paraffin emulsion. 

Fungus Diseases. —Two common diseases are tree-root 
rot fungus ” or " collar-rot fungus ” {Armillaria mellea Vahl.) 
and Trametes radiciperda Hartig, both of which attack the roots 
and bases of young trees. Trees planted too deeply are 
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particularly susceptible to attack. Affected trees should be 

burnt and in the case of Armillaria wellea a trench i|-2 ft deep 

should be dug around the affected area to prevent its spreading 
to other trees. 


Pinus tabulaeformis Carriere. (Fig. 100.) 


Chinese Pine. 

Pjnus Cavendishiana Carriere; P. funebris Komatsu; P. Ik-nrvi 
Si:;ii-£r rma Maximowicz; P. sinensis Mayr [not Lambert,; 

A tree varying in habit according to situation, being some- 

tunes a shapely tree of medium size, or in exposed places a low 

flat-headed specimen with gnarled branches, Bark usually 

giey, but occasionally, on the exposed parts of the tree, red and 

peeling oh in thin sheets. Young shoots without down, glaucous 

at first afterwards light brown. Winter buds oblong, pointed 

with closely pressed scales. Leaves in pairs or in threes, often 

varying in number on the same tree, erect or spreading, densely 

crowded on the branchlets, 4-6 in. long, margins finely toothed 

apex a sharp, horny point, stomatic lines on both surfaces basal 

sheath persistent, about | in. long. Cones ovate, oblique] up to 

2 in. long, persistent; scales with the terminal portion shining 

pale tawny yellow at first, gradually changing to a dark nut- 
brown. ' 


Var. densata (Masters) Rehder. 

This chiefly differs from the type in its oblique cones the 

teiminal portions ot the outer scales being conspicuously 

swollen. I he common pine of the mountains of W. Szechuen 

with an altitudinal range higher than that of any other Chinese 
species. 


Var. yunnanensis (ShawJ Dallimore. 

P. yunnanensis Franchet. 

Leaves in threes on all the main shoots and much longer than 
m the type up to 10 in. long, slender, drooping. Cones up to ' 
in. long. It is the low-level pine of the river valleys o S W 
Szechuen and ,s also found W. of the limit of the Red Basin 
extending S. into VV. Yunnan. Introduced in iqoq. 

1 Wilson, Plant* Wits. II, i, p. , 7 
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P. tabulceformis is often confused with the Japanese P. 
Thunbergii and P. densiflora, but is easily distinguished from 
the former by the colour of the buds and from the latter by the 
colour variation of the cone. 



Fig. ioo .—P1NUS TABVL/EFORMIS. 

a, branch with winter bud; b, part of shoot with leaves in pairs, sometimes in threes, 

c, winter bud; d, apex of serrulate leaf; e, section of leaf. 

The species is common on the mountains of Central and W. 

China and at lower levels in N. China and in Corea. It was 

0 • 

introduced in 1862 or earlier, and was known by botanists ir 
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1829, but does not appear to have been grown in Britain until 
reintroduced early in the present century. The earlier intro¬ 
ductions may have been P. sinensis Lambert, now regarded as 

a synonym of P. Massoniana. It appears to be very susceptible 
to attack by pine shoot tortrix moths. 


Pinus Taeda Linnaeus. 

Loblolly Pine. 

Pin Pl Ri S Ma k°v; p - heterophylla Small [not Sudworthj. Bastard 

P S' P ‘“ e; D- aCk T la , Sh Plne; Bul1 Pine; Cornstalk Pine; Foxtail 
Pine, Frankincense Pine; Indian Pine; Longschap Pine; Longshucks Pine' 

Longstraw Pine; Meadow Pine; North Carolina Pine; Oldfield Pine' Sap 

Pine. P, "' ; SP ™“ Pi ” ; *™-» ^ 

A tree usually 90-110 ft. high with a girth of 6-8 ft., but 
occasionally 130 ft. high and 12 ft. in girth. Bark reddish- 
brown, broken by irregular fissures into broad, flat, scaly ridges. 
Young shoots without down, glaucous, becoming yellowish- 
brown and strongly ridged. Winter buds conic, J—| in. long, 
with light brown, fringed, non-rcsinous scales which are more 
or less reflexed at the apex and often persistent at the base of 
the shoot. Leaves in threes, lasting 3-4 years, rigid, slightly 
twisted, 6 9 in. long, -fa in. wide, margins minutely toothed, 
apex sharp and horny, pale green with stomatic lines on each 
surface, resin canals median, basal sheath nearly 1 in. long. 
Cones lateral, or sometimes sub-terminal, ovoid-oblong, 3-s in 
long, nearly sessile; scales oblong, about 1 in. long, the terminal 
portion fight brown and rhomboidal with a transverse elevated 
ridge ending in a stout-based, refiexed spine. Seed rhomboidal 
i in. long, dark brown, mottled with black, distinctly ridged’ 

wing about 1 in. long. y 6 ’ 

The species is recognized amongst three-leaved pines with 
non-resmous buds and persistent, refiexed bud scales bv its 
glaucous shoots and spiny cone scales. 

P '! lU f ^ a c da 1S a native of the southern and eastern parts of 
the Unfled States from S. New Jersey to S. Arkansa S P Okla^ 

homa, E. Texas and S.W. Tennessee. Like other pines of that 
region it; is not suited to the English climate and although intro¬ 
duced by Bishop Compton in 1741 it is rarely seen in pineta A 
few trees were growing well at Bedgebury until they were injured 
by the severe weather in January, 1940. Now( 1946) the V have 
recovered to a large extent. y4 ' y ave 

The wood shares with that of P. palustris, P. 


echinata, and 
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P. caribcea , the common name of yellow pine, and although the 
timber of these trees varies considerably in strength and 
working qualities, their general appearance and microscopic 
characters are so similar that they cannot easily be separated. 
The best grade of Loblolly pine is distinctly inferior to good 
grades of P. palustris, although given first-class Loblolly pine 
and an inferior grade of P. palustris, the former would probably 
prove to be the better timber. Loblolly pine timber is soft, 
rather coarse-grained and resinous, with conspicuous resin 
ducts. The heartwood is light brown, the sapwood yellow, the 
proportion of the latter being greater than in P. palustris. 
Growing in the same region as P. palustris, Loblolly pine suffers 
by comparison, although the two are often mixed. Judged on 
its merits, Loblolly pine is a decidedly useful wood, and one 
that will find extended use in the future. It makes excellent 
lumber for general carpentry, is used for shipbuilding, masts, 
general construction and other purposes; but its chief use 
appears to be for railway sleepers, for, when creosoted, it is very 
suitable for the work. The trees are sometimes tapped for resin, 
but it is said that the resin flows less freely than that of P. palus¬ 
tris and that it thickens and becomes hard more rapidly. The 
timber is exported largely from ports on the Gulf of Mexico. 
For further particulars see under P. palustris. 

The Loblolly pine thrives in a variety of soils, but is better 
adapted for wet positions than most pines. It reproduces itself 
rapidly and is often the first tree to take possession of prairie 
swamps as soon as small hillocks rise above the general moisture. 
Farm land that has been allowed to go out of cultivation is soon 
covered by this tree, whilst its regular seeding and adaptable 
habits enable it to encroach on land occupied by other species and 
gradually oust them. It seems likely that in a generation or two 
it will cover a much larger area than at present and will possibly 
become the most important soft wood of the S.E. States ot 
N. America. From United States reports it appears that very 
useful timber can be grown on a 40-50 years' rotation, and it is 
probable that no rotation need be carried further than 70 years. 
The climatic conditions obtaining in the British Isles are quite 
unsuitable for this species, and as it gives very poor results as 
an ornamental tree it would be useless to consider it from a 
forestry standpoint. 

Zon. R., Loblolly Pine in Eastern Texas, Bull. 64, For. Ser. U.S.A- 
Dept, of Agric. (1905); Betts, H. S., Properties and Uses of the Soutner 
Pines, For. Ser. Circular, 164, U.S.A. Dept, of Agric. (1909)- 
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Pinus Teocote Schlechtendal and Chamisso. 



Twisted-leaved Pine. 


Pinus Besseriana Roezl; P. 
Vilmoriniana Roezl. Teocote. 


niicrocarpa Roezl; P. Mulleriana Roezl; 


A tree 90 ft. high with fissured scaly bark. Young shoots 
glabrous, glaucous. Winter buds cylindric-conic, about § in. 
ong, with resinous, fringed scales. Leaves usually in threes but 
sometimes in fives, lasting 3 years, spreading, ‘rigid, 4-8 in. 
long, margins finely toothed, apex a sharp, horny point; 
stomatic lines on each surface; resin canals median; basal 
sheath about 1 in. long, persistent. Cones sub-terminal or 
rarely lateral, solitary or in pairs, spreading or reflexed, ovate- 
oblong about 2] in. long, dull brown; scales numerous, £ in. 

long, 5 m. wide, the terminal portion flat or swollen trans¬ 
versely ridged. Seed small with a narrow wing. 

P. Teocote may generally be distinguished bv its small cone 

—although a large-coned form, var. macrocar pa Shaw, occurs. 

hrom P. letophylla it is distinguished by its biennial cone 

A native of the Sierras of Mexico, where it is associated with 

other warm temperate species including P. patula, and P 
leiophylla. 


P. Teocote has been known in cultivation in the mildest 
parts of the British Isles since 1826 when a single tree existed 
in Lambert’s garden at Boyton, Wilts. Other plants were raised 
from seed sent home by Hartweg in 1839. It is only suitable for 

the warmer parts of the country. There is a tree over 30 ft high 

at Penjerrick, Falmouth. J g 

Shaw, Pines of Mexico, 16 (1909). 


Pinus Thunbergii Parlatore. (Fig. 101.) 

Black Pine. 

Pinus Massoniana Siebo'd and Zuccarini [not D Don I 
Gordo,P. Pinouts, Loudon (no, So!,nd„,(T ,ylv«W, Th™"™ 

A tree up to 130 ft. high and 20 ft. in girth in Japan with 
stout short twisted branches forming an irregular crown 'Bark 
greyish brown deeply fissured. Young shoots light brown 
glabrous, ridged, with the scale leaves persisting during the first 
year Older branches roughened by leaf scars. Winter buds 
ovoid sharply pointed, J-} in. long, greyish-white wii d„sdv 
pressed scales. Leaves m pairs, persisting (or 3 years, densely 
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crowded on the branchlets, more or less spreading, rigid, and 
twisted, 3-4 in. long, margins finely toothed, apex a stiff fine 
point; stomatic lines on each surface; resin canals median; 
basal sheath \ in. long, ending in two long filaments. Cones 
sub-terminal, spreading, solitary, a few together, or in large 
clusters of 40-60 or more, ovate or ovate-conic, up to 2J in. 
long, sfalks short; scales wedge-shaped, the exposed portion 
nut or reddish-brown, flat or curved, transversely keeled, with 
a minute, often rudimentary, prickle. Seed up to £ in. long 
with a narrow wing about f in. in length. The inflorescences 
occasionally bear a combination of male and female cones. 

P. Tlumbergii is readily distinguished by its conspicuous 
white buds and rigid leaves. The long filaments of the basal 
sheath are common to this species and P. densiflora . 

Native of Japan, where it has been so widely cultivated from 
early times that its original geographical range is difficult to 
define. According to some authorities it is only known in the 
wild state on the eastern coast. 

Two varieties have been introduced, neither of any decora¬ 
tive importance: 


Var. aurea Hort. 

Clusters of golden leaves appear amongst those of normal 
colour. 

Var. variegata Hort. 

Some of the leaves are variegated with pale yellow. 


Wood very resinous with prominent resin ducts, coarser but 
very similar to that of P. densiflora , hcartwood reddish, sap- 
wood yellow. It works well, has good lasting qualities and is 
adapted for creosoting for ground work. Amongst well-known 
timbers it is comparable with Scots pine of Europe and P- 
resinosa of N. America. Its many uses include building and 
engineering work, general indoor finish of houses, sleepers, box 
boards, firewood, torches, etc. Resin is obtained by tapping, 
and charcoal, tar and other products by destructive distillation 

of roots and waste wood. , 

P . Thunbergii is one of the most important timber trees o 

Japan and is largely used for reclaiming sand-dunes and for 
other protective work near the sea. In the British Isles it gives 
good results in light, well-drained loam and also in sandy soi 
It is well adapted for shelter plantations near the sea, and has 
been planted with success on sand-dunes in Ireland. Althoug 
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not grown extensively at present, it is worth the attention of 
aboriculturists and foresters in both maritime and inland 
counties. Except in a young state it is a light-demanding tree. 
In the State forests of Japan it is grown on a 40-80 years' 
rotation, the maximum age being extended to 100 years in 



a, end of branch with winter bud and leaves in pairs; b, portion of shoot with leaves 
in pairs, each pair with long curling tips to the sheaths; c, winter bud with base of leaf 

cluster; d, apex of leaves; e, section of leaf. 


Imperial forests. P. Thunbergii is one of the species used by 

Japanese gardeners for dwarfing for pot culture and use in their 
famous miniature gardens. 

Elwes and Henry, loc. cit. v, 1143 (1910); Wilson, Conifers of Japan „ 
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Pinus Torreyana Parry. 

Soledad Pine. 

Pinus lophosperma Lindley. Del Mar Pine; Lone Pine; Torrey Pine. 

A small tree 30-40 ft. high with short, stout branches or, in 
exposed places, a low tree, bush, or semi-prostrate shrub. Bark 
thick, irregularly and deeply fissured into broad, flat ridges 
covered by thin reddish scales. Young shoots light green, after¬ 
wards purplish with a distinct bloom. Winter bads cylindrical, 
tapering to a point, about \ in. long, or in the case of the terminal 
bud up to 12 in. in length. 1 Leaves in fives, lasting several years, 
airanged in heavy tufts at the ends of the branches, dark green 
slender, 7-10 in. long, upper part of the margin finely toothed, 
apex a horny point, stomata on all surfaces; resin ducts median; 
basal sheath persistent, about f in. long. Cones broadly ovoid, 
symmetrical, dark brown, 4-5^ in. long and the same in width 
at the base, maturing during the third year; scales large, thick, 
woody, the exposed portion much thickened. Seeds oval, 
in. long, dull brown, mottled, wing with a thickened rim almost 
surrounding the seed. They are sweet, oily and edible. 

The Soledad pine is easily distinguished by its five-leaved 
clusters being surrounded by a long basal sheath, and by its 
broadly ovate symmetrical cones. 

Distribution limited to small areas on Santa Rosa Island and 
the San Diego Coast. 

Wood reported as soft, weak and brittle, and to be of little 
value except as fuel. The seeds are useful for food. 

Young plants of P. Torreyana are occasionally seen in 
English gardens, but appear to be too tender for general cultiva¬ 
tion in the British Isles although it might succeed in Cornwall 
and in Ireland. In certain Californian gardens it appears to 
grow better than in its native habitat. Jepson records a plant 
which had been moved three times, as being 30J ft. high at 17 
years of age, its annual growth in three successive years being 
4 ft. After several unsuccessful attempts a young tree appears 
now to be established at Bcdgebury. 

Pinus tropicalis Morelet. 

Pinus terthrocarpa Shaw. 

A tree 50-60 ft. high with a girth of 6 ft. Bark greyish, 
tinged with red, irregularly broken into large, oblong plates. 
Branches ascending and forming an open, rounded crown. 

1 Jepson, Silva of California, 92 (1910). 
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Photo, by It. r. B. Gardner. 


PLATE XXXVI. “Cypress knees” from roots of Taxodium distichum 
at Brocket Hall. Welwyn, Herts. Reproduced by permission of Cord 


Brocket. 
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Young shoots stout and rough. Winter buds stout with reflexed 
scales. Leaves in pairs or rarely in threes, very erect, 4-8 in. 
long, margins minutely toothed, resin canals very large, touch¬ 
ing both endoderm and hypoderm and forming a septum. Cones 
erect or spreading, ovate-conic, symmetrical; scales orange- 
brown above, pyramidal, transversely keeled. 

Closely allied to P. caribcea, but distinguished by its peculiar 
leaf section. 

A tropical species growing at sea-level and confined to \V. 
Cuba, the Isle of Pines, and the mainland in Florida. Not in 
cultivation in the British Isles. 

Shaw, Genus Pinus, 52 (1914). 

Pinus virginiana Miller. 

Scrub Pine. 

Pinus inops Solander; P. ruthenica Hort.; P. variabilis Lambert 1 not 
Pursh]. Bastard Pine; Cedar Pine; Jack Pine; Jersey Pine; New Jersey 
Pine; Nigger Pine; Oldfield Pine; Poor Pine; Poverty Pine; River Pine; 
Second-growth Pine; Short Pine; Short-leaved Pine; Shortschat Pine* 
Shortshucks; Spruce Pine; Yellow Pine. 

A tree usually 30-50 ft. high with a short trunk 12-18 in. in 
diameter, but occasionally 100-120 ft. high with a diameter of 
2-3 ft., or sometimes shrubby in habit. Bark thin, -}-£ in. thick, 
scaly. Young shoots slender, purplish with a waxy bloom, 
which usually disappears with age. Winter buds in. long, 
ovate with a short point, resinous, with closely pressed scales. 
Leaves in pairs, lasting 3-4 years, rigid, twisted, i\-2\ in. long, 
margins with minute, irregular teeth, apex sharp-pointed, 
stomata on both surfaces; resin canals median; basal sheath 

m* long, persistent. Cones solitary or in pairs midway along 
the season’s growth, oblong or conical, 1-2^ in. long,i~i£ in. 
wide when expanded, on stalks £ in. long, which are hidden in 
the mature cones by the basal scales; scales small, the exposed 
part greyish-brown, terminated by a sharp prickle. Seeds small, 

8 4 in. long, brown, mottled, with a wing about 1 in. long. 

P. virginiana is distinguished from all other two-leaved pines 
by its purplish young wood with a glaucous covering. 

Native of E.N. America from Staten Island in New York to 

N. Alabama, and from the Atlantic coast to S. Alabama. In 

the northerly parts of its range it is found at sea-level and 

towards its southerly limit at a high altitude. It was introduced 
m 1739. 

Wood light, soft, brittle, with a large percentage of orange 
or brownish heartwood, and narrow, yellowish sapwood. It is 


572 PINACE7E 

often knotty and only suitable for inferior work. The best 
quality is used for huts, railway sleepers and fencing, but it is 
not regarded as a first-class sleeper wood for railways with 
heavy traffic, as the securing spikes are soon loosened. The 
wood is also used for common boxes, pit wood and paper pulp. 
It is, however, said to be more suitable for the chemical than 
the groundwood process of manufacture for the latter purpose. 

The chief value of the species in American silviculture lies 
in the fact that it gives good results on heavy, clayey land where 
little else will grow, both on virgin soil and impoverished farm 
land, reproducing itself readily from natural seed distribution. 
It is not well adapted for light sandy soil. Suggestions have been 
made that it might be most profitably grown on a 30-40 years' 
rotation for pulp wood. It has no commercial value in the 
British Isles and possesses no special decorative merit. Good 
specimens exist in a few gardens, notably at Bayfordbury, 
Herts., and atTortworth, Gloucestershire. 

Sargent, Silva of N. America, xi, p. 123 (1897); Sterrett, Scrub Pine 
(Pinas vi>ginunia), For. Se.r. Bull., No. 94, U.S.A. Dept, of Agric. (1911). 


Pinus Wallichiana A. B. Jackson. (Fig. 102.) 

Bhutan Pine. 

Pinus Ohylla Loddiges; P. Dicksonii Hort.; P. excelsa Wallich; 
P. Griffiths McClelland; P. nepalensis De Chambray [not Royle]; P. 
Strobus Buchanan-Hamilton [not Linnaeus nor Thunberg]. Blue Pine; 
Himalayan Pine. 

A tree 50-150 ft. high, of elegant habit, and often, when 
isolated, feathered with branches to the ground. Branches 
spreading horizontally, or the upper ones ascending. Bark thin, 
smooth and resinous on young trees, greyish-brown and 
shallowly fissured on old trees. Young shoots without down, 
glaucous, darkening in colour with age. Winter buds cylindric- 
conic, \ in. long, with lance-like scales, either free or matted 
with resin. Leaves in fives, lasting 3-4 years, those on the young 
shoot more or less erect, the older ones spreading or drooping, 
sometimes slightly bent, slender, greyish-green, 5-8 in. long, 
margins minutely toothed, apex sharp-pointed; white stomatic 
lines on the flat surfaces; convex surface green; resin canals 
marginal; basal sheath about f in. long, soon falling. Cones 
sub-terminal, solitary or 2-3 together, erect when young, pendu¬ 
lous the second year, cylindrical, 6-12 in. long, 1^-2 in. in 
diameter before expansion, light brown when mature, very 
resinous; stalks 1^-2 in. long; scales about i-J in. long and 1 in. 
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broad, wedge-shaped, exposed portion longitudinally grooved, 
with a thickened apex, the basal ones sometimes rehexed. Seeds 
ovoid with a wing f-i in. long, shed soon after ripening, the 
empty cones remaining on the trees for several months. 

Var. monophylla (Carriere) Dallimore. 

Differs from the type by its single leaves which apparently 
consist of five leaves welded together. 

Var. zebrina (Croux) Dallimore. 

The leaves are barred with green and gold. Neither variety 
appears to be in cultivation in the British Isles. 

The Bhutan pine is distinguished from all other five-leaved 
species by its large, horizontal lower branches, its glabrous 
and glaucous young shoots, widely spreading leaves, and 
smooth cones. P. Ayacahuite has ocasionally glabrous shoots, 
but the leaves are more slender and the cone-scales have reflexed 
tips, especially at the base. P. Armandi is known by the more 
decided bend at the base of the leaves, the stouter cones, and 
by the more loosely arranged male flowers. For the characters 
which separate P. Wallichiana and P. Pence, see under the 
latter species. 

Native of the temperate Himalaya at 6,000-12,500 ft. eleva¬ 
tion, extending westward to Afghanistan and Kafiristan and 
eastward to Nepal. Introduced by Lambert about 1823, who 

raised plants at Boy ton, Wilts. 

Wood 28-30 lb. per cubic ft., resinous, with numerous 

scattered resin-ducts, and many fine medullary rays of irregular 
size. Heartwood reddish, sapwood creamy-white. I he wood, 
which is fairly hard and durable, works and finishes well. It is 
used for building purposes, the indoor finish of houses, sleepers, 
planking, furniture, tea-boxes, torches, and firewood. Firs - 
class rosin and turpentine are obtained by distillation ot 
resin procured by tapping. Tapping operations are conduc e 
on two sides of the trees for three years. The trees are then rested 
three years, after which the other sides are tapped for a simi ar 
period, a ridge of sound bark being left between each two cuts. 
This tapping at three-year intervals goes on for an njdcnru e 
period. The resin is said to run less freely than from P. Kox- 
bur ghii, but to be of better quality. The heartwood does no 
deteriorate owing to the trees being tapped, and trees are no 
easily killed if the work is carefully executed. Next to Cearn 
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Deodar a this is the most important coniferous timber tree of the 
Himalaya. From the roots an oil is obtained which is used to 
anoint the arms and legs of natives to keep off water insects 
when working in the rice-fields. During dry winter seasons there 
is a copious sweet manna-like exudation from the leaves, which 
is collected and eaten by the natives. 

P. Wallichiana reproduces itself freely in the Himalaya 
from self-sown seeds, and in open places quickly takes posses¬ 
sion of grass and other land. Except in the early stage full light 
b necessary for its proper development. Under cultivation in 
this country it forms a handsome decorative tree with large, 
horizontal branches developing from the lower part of the trunk.’ 
In exposed positions the top becomes thin and weak when the 
tree is 25-40 ft. high, a sheltered position is therefore desirable 
for isolated specimens. Ihe Bhutan pine does not appear to 
have been tried here under forest conditions, but would 
probably meet with a measure of success. The timber from 
isolated trees is coarse and knotty. Soil and conditions suitable 
for P. Sirobus suit this species. As it is rather difficult to trans¬ 
plant, permanent planting should be carried out when the young 
trees are below 2 ft. high. It is said to be subject in the Himalaya 
to attacks of the fungus Trametes pini, which causes the disease 
known as " red rot " in that country. 


Henrv S " A Manu f °f In ' lian Timbers, p. 704 (1921); Elwes and 

Treel'vtx 015 S ^ 011 (l9I ° >: Tr ° UP ' S " of Indian 


PSEUDOLARIX Gordon. 


Pseudolarix amabilis (Nelson) Rehder. (Fig. 103.) 

Golden Larch. 

I in r uf U< T 0lariX ^ FOrt ? lei ^ la U : P Kacmpferi Gordon; Abies K.empferi 

Kmt Pi^ K Kaen ) pfer ‘ Carnere; L. amabilis Nelson; Laricopsis Kajmpferi 
ixent, I inus Kaempferi Parlatore. Golden Pine. F 


This, the only species of the genus, is a deciduous tree 
100-13° ft. high and 5-8 ft. in girth in China. Bark light brown 
when young, reddish-brown and fissured on old trees Branches 
irregularly arranged, horizontal, flattened as in Ccdrus. 
Branchlets of two kinds; long shoots and short, stunted, spur- 
hke shoots. Long shoots without down, glaucous, brown with 
a reddish tinge the second year, roughened by the permanent 
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bases of fallen leaves; short shoots , club-shaped longer than in 
Larix with distinct constrictions between the annual rings which 
are surrounded by long-pointed, persistent scales. Terminal 
buds of long shoots ovoid, pointed, surrounded by long-pointed 
brown scales with free tips, which fall away soon after the 
leaves develop in spring. Buds of short shoots similar in shape 
with persistent scales. Axillary buds rounded with short-pointed 
deciduous scales. Leaves bright green in summer, golden in 
autumn, spirally arranged on the long shoots, in star-shaped 
clusters of 15-30 on the short shoots, 1-2 in. long, xn in. or less 
wide, pointed, rounded above, keeled beneath, margins very 
thin, stomata in two conspicuous grey bands on the under 
surface, resin canals three. Male and female flowers on different 
branches of the same tree, opening in May or June. Male flowers 
in slender, cylindrical, short-stalked, nodding catkins, 20-25 
together in umbels at the points of short, leafless, spur-like 
shoots, each catkin bearing about 20 yellow, two-celled anthers 
with winged pollen grains as in Finns. Female flowers oblong 
or cylindrical, f— 1 in. long and about ^ in. in diameter when 
the male flowers are open, terminating short, leafy branches 
from the points of short shoots; composed of numerous (up to 
50) long-ovate scales, each fertile scale bearing two ovules. 
Cones ovoid, erect, those of mature native trees 2-3 in. long 
and 1J-2 in. wide, those of cultivated trees in Britain 1^-2 in. 
long, resembling a miniature inflorescence of a globe artichoke; 
scales broadly-ovate, f-i£ in. long, f-f in. wide at the base, 
tapering to a blunt or notched apex, bending sharply inwards at 
the base and forming a shelf-like resting place for the seeds; 
woody, green or purplish during summer, light brown when 
ripe, scurfy near the base, falling with the seeds when ripe. 
Bract triangular, clasping the base of the scale and falling with 
it. Orange-coloured resin sometimes exudes from the scales. 
Seeds white, about £ in. long and wide, with a well-developed, 
obliquely ovate wing as long as the scale and extending beyond 
the margins when the cones expand, usually J-iJ in. long, 
in. wide, the inner edge straight and in a line with the seed, the 
outer edge developed beyond the seed, gradually narrowing to 
a blunt, rounded apex; ripening the first autumn and shed as 
soon as ripe. Cotyledons 5-7. 

Pseudolarix is easily distinguished from Larix by its longer, 
club-shaped short shoots with distinct annual rings and per¬ 
sistent scales, wide leaves, and by the cones breaking up when 
ripe. 



r ig. 
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a, branch with female cone; b, branch with clusters of male cones* r male rnn^. 
samen, e, caf; /, section of leaf showing two resin canals; g, cone-scale with’ 

seeds; h, bract of cone-scale. 
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The golden larch is a native of E. China, where it occupies 
a restricted area in the provinces of Chekiang and Kiangsi. 
Fortune had noted it as a dwarfed plant in gardens during his 
early days in China, but it was not until the autumn of 1853 that 
he found it in a wild state near the monastery of Tsan tsin, at 
an elevation of 1,000-1,500 ft. 1 Some of the trees were 120-130 
ft. high., with a girth of 5 ft. at 2 ft. from the ground, the trunk 
being carried with little loss of girth to the lower branches at 
50 ft. above the base. A year later he was shown another group 
of trees about 20 miles westward near Quanting monastery, on 
a mountain slope, at 4,000 ft. altitude; one very fine specimen 
standing alone was 130 ft. high and 8 ft. in girth, with 
symmetrical branches almost touching the ground. These trees 
were without cones, which are apparently borne in alternate 
years only. The Chinese call the tree “ chin-lo-sung " (golden 
deciduous pine), or “ ching-sung ” (golden pine), on account 
of the rich golden colour which the leaves assume before they 
fall. 

Although Fortune sent home numerous consignments of 
seeds in 1853 and subsequent years, very few seem to have 
germinated, and for some time the only plants living in England 
were those dug up by Fortune as seedlings and sent to England 
in a wardian case. The rarity of this beautiful conifer, which 
Fortune regarded as one of his most important introductions, is 
somewhat remarkable considering its hardiness, but it is of 
slow growth and needs to be planted in deep, well-drained soil. 
The trees at Kew occasionally produce cones, but the seeds are 
rarely, if ever, fertile. Even in China it appears to be too scarce 
to have any economic value, although the wood is of good 
quality and easy to work. 

Seeds are difficult to obtain from China in a fresh state, but 
fertile seeds are frequently produced in Italy, and a fine tree, 
probably the largest in Europe, growing in Messrs. Rovelli s 
Nursery at Pallanza, Italy, produces plenty of seedlings 
beneath its branches. Good specimens are found in southern 
England, at Carclew and Penjerrick in Cornwall, at Tortwor 
Court in Gloucestershire, and at Kew. Dr. Lindley appears 
to have at first mistaken the tree for the Japanese larc 
(Larix leptolepis), which had also been called L. Kaempfen. 
Pseudolarix is derived from the Greek, pseudos, false and Larix , 

the larch. 

Elwes and Henry, Trees of Great Britain and Ireland, vi, 1 477 - I 4 8 °* 

1 Residence among the Chinese, 1853-1856, 274. 
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PSEUDOTSUGA Carriere. 

Douglas Firs . 1 

A genus of evergreen trees of pyramidal habit, the main 
branches in whorls. Bark of young trees smooth, but covered 
with resin blisters, thick, corky and furrowed on older trunks, 
of alternating thick reddish-brown and thin, whitish layers. 
Young shoots with raised, coloured, slightly prominent bases, 
more or less hairy. Winter buds spindle-shaped, sharp-pointed, 
resembling those of a beech, with shining brown scales. Leaves 
linear, narrowed at the base, furrowed on the upper surface with 
two bands of stomata separated by the midrib beneath; resin 
canals two, marginal. Male flowers arising from the axils of the 
leaves, stalked, consisting of numerous, spirally arranged, 
shortly stalked, roundish anthers. Female flowers conical, 
terminal or in the axils of the upper leaves, composed of 
numerous overlapping rounded scales, which are much shorter 
than the three-lobed bract. Cones oblong, short-stalked, pendu¬ 
lous, maturing in one season when they open and release the 
seeds; bracts conspicuous, three-lobed, the middle lobe awn¬ 
like. Seed resembling that of a larch, but with a pointed base; 
wing large, rounded, partially enveloping the seed. 

The Douglas firs were formerly placed in the genus Abies, 
but have since been separated on account of the persistent cone- 
scales. They may also be distinguished by their narrower 
leaves, soft to the touch, with coloured bases, and the beech¬ 
like buds. The cones with their persistent scales and trident-like 
bracts are easily recognized. 

Six species of Pseudotsuga have been discovered, three 
being natives of W.N. America, the remainder occupying a 
limited range in W. China, Japan, and Formosa. 

The macroscopic characters of the wood resemble larch, 
heartwood and sapwood being well marked, and the difference 
between spring and summer wood very pronounced. The heart- 
wood is reddish or brownish-yellow, the sapwood yellow or 
cream. Under the microscope the tracheids are seen to differ 
from those of larch in having spiral thickening. The most 
important commercial species is P. taxi folia, which is one of the 
most valuable trees that have been introduced. 

The Douglas firs are raised from seeds sown in beds of well- 

H -p ,Jl 7 r anc j FIo ° d ' “ The Douglas Firs," Proc. Roy. Irish Acad, 
xxw . L.. 5, 67 (1920). 
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prepared soil in March or early April, the seeds being covered 
with about ^ in. of fine soil. Small quantities of seed may be 
sown in pots or boxes in greenhouses or frames, but the seed¬ 
lings so raised should be transferred to nursery borders at the 
earliest possible date. They are very successful in Britain, 
where the climatic conditions are moist and the soil moderately 
moist but well drained, but they also succeed where conditions 
are less favourable. In the West of England and in Scotland 
growth is very rapid, and P. taxifolia has been known to add 
from 4-5 ft. to its height in a single growing season. The name 
is taken from the Greek pseudos, false, and tsuga, in allusion 
to its relationship to that genus. 


Key to Pseudotsuga. 


A. Evergreen trees, terminal buds spindle-shaped rather like those of 

beech. Leaves suggestive of those of silver fir. Cone-scales with 
trident-like bracts. 


B. Leaves entire at the apex, normally i-i£ in. long. Cones 24-5 in. 
long. 


C. Young shoots yellowish green, pubescent. Winter buds 
free or almost free of resin. Leaves pectinately arranged, 
straight, dark green above, with two lines of greyish 
stomata beneath, aromatic when bruised. Female flowers 
deep pink, occasionally lighter, or cream. Cones with long 
exserted trident-like bracts which are usually erect but 
may be reflexed. P. taxifolia. 


CC. Young shoots olive-green or glaucous. Leaves similar to 
those of P. taxifolia in size, but a little thicker and glaucous. 
Female flowers cream-coloured. Cones 2^-3 in. long, bracts 
with reflexed tips. P. glauca. 

CCC. Young shoots reddish-brown at first, shallowly ridged, 
slightly hairy or glabrous. Leaves light green with two 
white stomatic bands beneath, pointed. Cones 3 i ~7 * n - 
long, 2-2 \ in. wide, bracts slightly longer than the scales. 

P. macrocarpa. 


BB. Leaves notched at the apex. 

C. Young shoots glabrous, grey at first, darker later. Winter 
buds shining-brown, non-resinous. Leaves pale green, 
straight or slightly curved, about 1 in. long. Cones ovoid, 
I I -I i * n - long, the three-lobed bracts reflexed. P. japonica. 

CC. Young shoots reddish-brown at first, glabrous or with a 
few scattered hairs. Winter buds slightly resinous. Leaves 
1^-2 in. long, upper surface green and furrowed, under 
surface with two narrow bands of whitish stomata. Cones 
about 2^ in. long, bracts long and reflexed. P. Wilsoniana. 

CCC. Young shoots reddish-brown, pubescent. Winter buds 
non-resinous. Leaves i-i£ in. long, upper surface green, 
furrowed, under surface with a raised midrib and two 
narrow white bands of stomata. Cones about 2 in. long, 
lobes of bracts reflexed. P. sinensis. 
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Pseudotsuga glauca Mayr. (Fig. 106.) 

Colorado Douglas Fir. 


Pseudotsuga Douglasii 
(Mayr) Schneider. Fraser 
Fir. 


var. glauca Mayr; P. taxifolia var 
River Douglas Fir; Rocky Mountain 


glauca 

Douglas 


A tree of rather smaller dimensions than the Oregon tree 

rarely exceeding 150 ft. in height. Young shoots olive-green,’ 

or sometimes glaucous, becoming reddish-brown with age, more 

or less hairy or with the terminal shoots sometimes glabrous. 

n inter buds resinous. Foliage with an odour of turpentine 

especially when bruised. Leaves mostly on the upper side of 

the shoot more or less vertically arranged, similar to those of 

, taxifolia, but usually thicker in texture and glaucous in 

colour, the upper surface indistinctly grooved, the lower surface 

convex with two distinct bands of stomata. Female dowers 

creamy-white. Mature cones 2^-3 in. long, i\ in. wide, light 

brown, composed of about 30 scales with reflexed bracts which 

are smaller than those of P. taxifolia. Seeds similar to those 
Oi * • tuxijoliu but with 3. paler wing. 


Var. Moerheimii Hort. 

Pseudotsuga Douglasii var. Moerheimii Hort. 

This very glaucous-leaved tree with pendent branchlets is 

usually included as a variety of P. taxifolia, but when P. glauca 

is retained as a species and not reduced to a variety of P. taxi- 

folia, it should be included under P. glauca. At its best its very 

glaucous leaves make it an attractive garden tree, but as it is 

increased by grafting it is difficult to get it to grow with a sym¬ 
metrical branch system. 


P. glauca is distinguished from the Oregon Douglas fir by 
its thicker leaves, which are glaucous in colour and convex 
beneath, and by its smaller cones with reflexed scales. 

t? Colorado Douglas fir is found wild in the Central S 
Kocky Mountains, ranging through Montana, Colorado, Utah 
Arizona, Isew Mexico and N. Mexico. It grows in a much drier 
climate than the Oregon tree, which is found in the moist Pacific 

coast region. The date of introduction into Europe is uncertain 
but it appears to have been later than 1884. 

The Colorado Douglas fir seems to be hardier than the 

countrv Tn ^ 15 *? injury by sprin S frosts in this 

country Its value for silvicultural work here, however F 

negligible as its lack of vigour and slowness of growth make it 
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useless for the production of timber. As a decorative garden 
tree it is of value, but there appear to be several types, some 
less vigorous than others, and a poor type may be worthless. 

A curious fact connected with P. glauca is its comparative 
immunity from attack in this country by the Douglas fir pest 
Adelges ( Gillettea ) cooleyi Gillette, for although insects may 
be found on it the attack is never so severe as on trees of P. taxi- 
folia growing in the vicinity. 

P. glauca is often included as a variety of P. taxifolia but 
the more extreme forms are so different from that species, 
and act so differently under cultivation, that I have kept them 
distinct, though doubtless there are intermediates that might 
with equal correctness be ascribed to either one or the other. 

Pseudotsuga japonica (Shirasawa) Beissner. (Fig. 104.) 

Japanese Douglas Fir. 

Abies japonica Rovelli; Tsuga japonica Shirasawa. 

A tree attaining in Japan a height of 70-100 ft. with a girth 
of 6-15 ft. or more, the trunk clear of branches for about two- 
thirds the height of the tree. Bark dull reddish-brown, becoming 
greyish on very old trees, fissured into narrow plates. Winter 
buds very conspicuous, spindle-shaped as in other species, with 
shining brown, non-resinous scales. Young shoots without 
down, grey, becoming darker with age. Leaves pale green, 
pectinate, straight or slightly curved, about 1 in. long, notched 
at the apex, upper surface grooved from base to apex, lower 
surface with two broad white bands of stomata. Cones the 
smallest of the genus, ovoid, i£-if i n - l° n g' 1 i n * * n diameter, 
brown with glaucous patches when young, chocolate-brown at 
maturity; scales 15-20, woody, about f in. long, slightly 
concave, margin minutely toothed or entire; bracts short, with 
the three-lobed terminal portion strongly reflexed over the scale 
below, the central awn-like lobe narrower and longer than t e 
short, blunt, lateral lobes. Seed § in. long, shining dark brown 
above, pale mottled brown beneath; wing short, broad, dar 

brown. - 

Distinguished from other species by its hairless shoots ana 

small cones. # , 

P. japonica is a native of S.E. Japan, where it is a rare an 

local tree restricted to a few localities in the provinces of 1 osa, 
Kii, and Yamato. It grows in mixed forests between 1,000- 

3,000 ft. elevation. 




Fic. 104 .—PSEUDOTSUGA JAPONICA. 

spray with cone; b, winter bud; <r, under-surface of leaf; d. section of leaf showino 
two resin canals and an ideoblast; e, cone-scale with two jeeds; f, seed ^ 


5^3 


























5§4 


pinace^; 


It was introduced in igio by the late Mr. H. Clinton-Baker, 
on whose estate at Bayfordbury there are thriving young trees, 
the largest being, in 1932, 17 ft. high and bearing cones. It is 
growing under similar conditions to the common Douglas fir. 
An earlier introduction was made to the Botanic Garden, 
Hamburg, for it was grown there prior to 1907. 

Wilson states 1 that the tree is too rare to be of any com¬ 
mercial importance. 


Pseudotsuga macrocarpa Mayr. (Fig. 105.) 

Large-coned Douglas Fir. 

Pseudotsuga Douglasii var. macrocarpa Engelmann. 

A tree attaining a height of 70-80 ft. with a trunk 3-4 ft. 
in diameter in California. Bark deep, reddish-brown, deeply 
divided into broad, rounded ridges and thick, closely pressed 
scales. Young shoots reddish-brown in the first year, ultimately 
greyish, without down or slightly hairy, shallowly ridged. 
Leaves pectinate, pale green in colour, 1-I5 in. long, usually 
tapering to a horny point, the upper surface indistinctly 
furrowed, the lower surfaces with two white stomatic bands. 
Cones the largest of the genus, 3J-7 in. long, 2-2J in. wide, with 
numerous scales; bracts slightly protruding, straight, not 
reflexed, with a short terminal awn and two sharp-pointed 
lateral lobes. Seed \ in. long* dark brown and shining above, 
whitish, mottled with brown beneath, wing broad and rounded. 

Distinguished from all other species by its large cones. 

This tree occurs wild on steep, rocky slopes in the mountains 
of S. California, forming open groves or associated with other 
species. It extends from the Santa Inez Mountains to t e 
southern border of California, and is also found in Lower 

California. # . . 

P. macrocarpa was introduced into cultivation by the a e 

Mr. H. Clinton-Baker, who raised seedlings at Bayfordbury in 

1910, one of them being now (I93 1 ) 11 ft- ^ * n * kign. 1S 
species is susceptible to injury by spring frosts, and appears o 
be unsuitable for general cultivation, though trees raised rom 
grafts are growing well in the National Pinetum at Bedge ur>> 
where they do not suffer seriously from spring frosts, its 
economic importance is purely local, the timber being use o 
similar purposes to that of the Oregon Douglas fir. 

1 Conifers of Japan, 53 (1916). 
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A large tree in W. China. Young shoots reddish-brown at 
first, becoming grey with age, covered with minute hairs. Buds 
non-resinous. Leaves pectinate in arrangement, i-i£ in. long, 
notched at the apex; upper surface furrowed from the base to 



Fig. 105.— PSEUDOTSUGA MACROCARPA. 
a, branchlct; b, winter bud and undcr-surface of leaf: c, section of leaf. 


apex, lower surface with a raised midrib and two narrow white 
bands of stomata. Cones about 2 in. long and i|- in. wide, 
consisting of about 20 large, thick, woody scales with short, 

1 BnU. Soc. Dcndr. France, 1912, p. 58. See also Craib, Notes Roy. 
tsot. Gard. Edinburgh, xi, t. 161 (1919). 


586 PINACE^E 

reflexed bracts, the exposed portion of the scale much wider 
than in P. Wilsoniana ; bracts shorter than the scales, reflexed 
near the apex with a long central awn and two short lateral 
lobes. Seed f-i in. long, including the wing. 

A rare species found by Pere Maire on a limestone formation 
at 8,500 ft. elevation at Che-hai and Tung-chuen. 

We have seen no specimens, but seedlings were raised by M. 
Chenault at Orleans in 1912, and one of these plants, sent to 
Leonardslee, Sussex, was ft. high in 1918. 


Pseudotsuga taxifolia (Poiret) Britton. (Fig. 106.) 

Oregon Douglas Fir. 

Pseudotsuga Douglasii Carriere; P. mucronata Sudworth; Pinus 
taxifolia Lambert |_ n °t Salisbury]; Abies Douglasii Lindley; Abieta 
Douglasii Kent. Cork-barked Douglas Spruce; Douglas Fir; Douglas 
Tree; Oregon Pine; Puget Sound Pine; Red Fir; Red Pine; Spruce; Yellow 
Fir; Columbian Pine. 

A tree attaining on the Pacific Coast 300 ft. or more in height 
and sometimes 40 ft. in girth. 1 Upper branches horizontal, 
lower branches depressed, often very long, sometimes sweeping 
the ground. Bark of old trees up to 12 in. in thickness, corky, 
deeply fissured into broad ridges. Young shoots yellowish-green 
at first, becoming greyish with age, minutely hairy. Winter 
buds with little or no resin. Foliage fragrant when bruised. 
Leaves pectinate, with a V-shaped arrangement between the two 
lateral sets, deep green, straight, 1-1J in. long, thin, acute 
or rounded at the apex. Female flowers deep or pale pink, or 
sometimes cream. Mature cones 3-4 in. long, i|—2 in. wide, 
light brown with numerous thin scales which are f —\ in. wide, 
and slightly convex, minutely hairy on the outer surface; bracts 
straight, erect, longer than the scales, three-lobed, with a central 
slender awn and two shorter, lateral lobes. Seed J in. long, dark 
shining brown, mottled beneath. 

Var. anguina nobis. 

Snaky Douglas Fir. 

A small tree with much the habit of the snake spruce ( Picea 
Abies var. monstrosa). Branches few, long and rambling, 
branchlets few or none. Leaves longer, about 2 in. Endsleigh, 
Devon. 

1 The well-known flagstaff at Kew, erected in 1919, consists of a single 
spar of Douglas fir, 214 ft. high, 2 ft. 9 in. in diameter at the base, ana 
12 in. at the top, its weight on shipment being 18 tons. 



Fig. 106.— PSEUDOTSUGA TAXIFOLIA nnd P. GLAUCA. 

Pscudotsuga taxi folia. — a, spray from above, b, from the side; c, winter buds and 
leaves, under-side; d t part of shoot and under-leaf surface; e, section of leaf; /, cone- 
scale with straight bract; g. inner side of cone-scale with two seeds. P. glauca. — h, 
section of leaf; /, cone-scale with recurved bract; j, bract, side view; /(, seed. 
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Var. brevifolia Masters. 

Leaves smaller than in the type. 

Var. caesia (Schwerin) Rehder. 1 

A form intermediate between P. taxijolia and P . glauca, 

distinguished from the former by its glabrous or very slightly 

downy branches, and greyish foliage, which is only slightly 

fragrant, and smaller cones; and from P. glauca it differs 

chiefly in its pectinate foliage and erect cone-scales. It extends 

throughout the northern Rocky Mountain region of the Oregon 
Douglas Fir. 

Var. Candida (Henry) Dallimore. 

Pseudotsuga Douglasii var. Candida Henry. 

A sport with shining silvery-white foliage which was dis¬ 
covered in a shelter belt at Waterford, Eire. The whiteness of 
the leaves is most conspicuous on current year's shoots and lasts 
throughout the first season to the end of autumn. During winter 
the leaves assume a greenish tinge which goes on increasing in 
depth until the second season. 

Var. fastigiata (Knight) Sudworth. 

Branches numerous, erect, forming a compact pyramid. 
Leaves shorter, buds larger and the red young cones more 
obtuse than in the type. 

Var. Fretsii (Beissner) Rehder. 

Leaves short and broad, obtuse at the apex, resembling those 
of a Tsuga or a silver fir. This peculiar form appeared as a seed¬ 
ling and was distributed by Messrs. Frets of Boskoop, Holland. 

Var. pendula (Engelmann) Rehder. 

Branchlets exceptionally long and pendulous, slender with 
few secondary branchlets. 

Var. pumila (Beissner) Schwerin, f. 

P. taxifolia var. nana Hort. 

A dwarf, compact plant of bushy habit,’suitable for the 
rock garden. 

Var. rjevoluta Hort. 

Leaves curled, not attractive. 

1 A manna composed of the rare sugar melezitose is found in con¬ 
siderable quantity as a natural exudation on the foliage and branchlets 
of this variety in British Columbia. American Forestry, Feb. (1920); and 
Scientific American, 165 (1920). 
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Var. Stairii Hort. 



Foliage light golden yellow at first, becoming green in the 
autumn. 


Var. Standishii (Masters) Dallimore. 
Leaves silvery white below. 


Var. suberosa Lemmon. 

Bark very corky. 

Var. variegata (Forbes) Dallimore. 

Foliage variegated, appearing as if frost-bitten. It has no 
decorative value. 


P. taxifolia, introduced in 1827, ' s distinguished from its 
nearest allies by its fragrant foliage and erect cone-bracts. 

The Douglas fir covers immense areas in the Pacific Coast 
regions in S. British Columbia, Washington, and Oregon, from 
the Cascade Mountains to the sea and the coast ranges of Cali¬ 
fornia, extending south to the Santa Lucia Mountains. The 
finest trees occur in Washington and British Columbia on well- 
drained soil where there is an annual rainfall of 50-60 in. 

The wood is very variable in character. It is usually coarse¬ 
grained, heavy and reddish, but is sometimes yellowish and fine- 
gained. Heartwood and sapwood are well marked, the former 
being red or brownish-yellow, the latter yellow. Superficially 
the wood resembles larch, but it differs in internal structure. 
Resin ducts are present, and they are usually arranged in 
groups. The timber is strong, durable, usually straight-grained 
and suitable for purposes where great strength is required, as 
well as for minor work. It finishes with a good surface and takes 
paint and polish well. Good Douglas fir timber is almost equal 
in quality to good Pitch pine (Pinus palustris), but very careful 
grading is necessary, as the timber may vary a good deal in 
quality even in a single tree, and to ensure a regular market 
uniformity in quality and strength between the units of a con¬ 
signment are essential. Figures contrasting the strength of the 
timber of Pinus palustris, and the Douglas fir have been pub¬ 
lished in America, 1 and these should be consulted by those who 
wish to use Douglas fir for important buildings. Amongst other 
uses the wood is employed for general constructive work such 
as house, ship and bridge building, for piles, telegraph, and 


Of Ag£c° 09i”1 Uses ° f DoUglaS Fir: For - Ser - Bul1 ' No - 4 8 . U S.A. Dept. 



5Q0 PINACE.E 

other poles, railway trucks and carriages, flooring, street¬ 
paving, cooperage, water-tanks, water-pipes, boxes, paper 
pulp, furniture, veneer, plywood, doors and window sashes. 
It is often beautifully figured, and such wood is valued for 
furniture and panelling. Large numbers of railway sleepers 
made from heartwood are laid, untreated, in the United States, 
where they are said to last from 6 to 9 years. Sleepers made 
from sap wood are usually treated with a preservative. Zinc 
chloride is used extensively for that purpose in America, but 
it is found to be more difficult to inject either that, creosote, 
or other preservatives into Douglas fir than into pine, and 
penetration of the heartwood is shallow. The surface of the 
timber is sometimes incised before treatment with a preserva¬ 
tive, in order to obtain deeper penetration. The Douglas fir is 
at the present time one of the most important coniferous woods, 
and enormous quantities of timber are available. 

The ' 4 milder ' ’ and more easily worked timber is usually 
obtained from trees growing in particularly favourable 
positions, and constitutes the “ yellow fir " of commerce, the 
coarser and deeper-coloured wood being known as “ red fir. 
Timber can be procured from British Columbia in spars 90 ft. 
long by 17 in. side; selected slabbed spars up to 80 ft. long b\ 
20 in. side; square timber 70 ft. long by 14 in. side, and 20 ft. 
long by 24 in. side; deals, planks, etc., up to 40 ft. long; clear 
and select deals up to 32 ft. long. Three qualities are exported, 

clear, select and merchantable. 

Oregon Douglas fir grows under a wide range of soil and 
climatic conditions, attaining its most luxuriant growth in deep, 
moist, well-drained, sandy loam, where the annual precipitation 
is high (40-60 in. in America). It, however, succeeds in light, 
gravelly loam, heavy loam and peat, provided the ground is 
not water-logged. The tree is well adapted for sandstone forma¬ 
tions, but is not suitable for limy soils. 

Naturally a light-demanding tree, it appears to be mos 

satisfactory in this country when treated as a pure crop. 00 . 
results have, however, been obtained by mixing it with ui a 
plicata. In America trees growing in dense forests are said o 
clean their trunks well. That, however, is not the experienc 
of foresters in this country. Even when spaced 4 ft. apar eac 
way the Inside trees in a plantation keep their lower branches 
alive for many years, and after death they remain sound an 0 
not fall naturally. Lower branches therefore must be pruned, 
and if pruning is necessary with close planting, it is just as we 
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to adopt wider spacing, 5-6 ft., and allow the young trees to 
benefit by the extra light and air, thus saving the expense in 
plants and planting that will be necessary for pruning. It is 
probable that in the natural forests of W.N. America a very 
dense crop following regeneration helps the trees to clean their 
trunks. Young plants should not exceed 2 ft. in height at plant¬ 
ing time. In America it is recommended that at 20 years of age 
the trees should stand about 990 to the acre; at 30 years of age 
580; and at 100 years about 115 to the acre. 1 It is probable 
that P. taxifoha may be satisfactorily grown in this country on 
a 60-70 years rotation, although a longer period may be 
desirable. The Colorado Douglas Fir ( P. glauca) grows at a 
slower rate than the Oregon tree. Young trees of the Oregon 
Douglas fir seed freely in Britain, and self-sown seedlings are 
common in Hampshire and other places. There are numerous 

vigorous young trees that originated as natural seedlings in the 
National Pinetum at Bedgebury. 

Douglas fir timber grown in the British Isles has been com¬ 
pared unfavourably with that imported from British Columbia, 
Vancouver and Oregon, on account of its coarseness and knotty 
character, but is must be remembered that much of the home 
grown timber has been cut from immature trees, some of which 
had been grown in experimental plantations and some for 
amenity purposes, whereas imported timber is cut from trees 
200 or more years old growing in primeval forests. Much of 
he timber cut from young plantations during the war was as 
good as quickly grown pine of similar age, and there appears 
to be no good reason why very excellent Douglas fir timber 
should not be grown in Britain now that its sylvicultural require¬ 
ments are better understood. It appears to be necessary to check 
the too rapid growth of timber by preventing the too rapid 
development of the branch system, therefore it is probable that 
trequent light thinnings of plantations would be more beneficial 
an heavy long term thinnings. The trunks should be cleared 
o the lower branches when they are 4-6 in. in diameter in order 
hat any knots may be confined to a limited area of the centre 
oi the trunk. A small experimental plot in the National Pine¬ 
tum, Bedgebury, now about 35 years old, has had the trunks 
cleared of branches to a height of about 20 ft., and measure¬ 
ments over the last ten years give an annual girth growth of 
i i m. at 5 ft. above the ground. 

(iqii F ° r ' Ser ' Circ ' U S A " I7 5 - Growth and Management of Douglas Fit 
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In order that the general public should be able to realize the 
beauty and dignity of this and other large-growing coniferous 
trees, a number of specimens, with the lower part of the trunk 
cleared of dead branches, should be allowed to grow to maturity 
in well selected places in forest areas. 

Both imported and home-grown seeds are often destroyed 
by the larvae of an insect, Megastigmus spermotrophus . In 
order to check this enemy, infested seed should be treated with 
hydrocyanic gas. During the last few years the Oregon Douglas 
fir has been infested in many parts of the country with the 
Douglas Fir Chermes, Adelges ( Gillettea ) cooleyi, Gillette, 1 an 
insect which passes part of its life-history on Douglas fir and 
part on Sitka spruce. The insect, however, attacks the leaves 
only of the Douglas fir, and probably will not cause serious 
harm. 


Pseudotsuga Wilsoniana Hayata. 2 

Pseudotsuga Forrestii Craib. 3 

A tree 60-80 ft. high in S.W. China and Formosa. Winter 
buds slightly resinous. Young shoots reddish-brown at first, 
assuming a greyish tinge with age, glabrous or with minute 
scattered hairs. Leaves pectinate, up to nearly 2 in. long, 
notched at the apex, upper surface furrowed from base to apex, 
lower surface with two narrow bands of white stomata. Cones 
about 2% in. long and in. wide; scales about i£ in. wide; 
bracts with the terminal portion reflexed over the scale below, 
with a long central awn and triangular, short-pointed, lateral 
lobes. Seeds about f in. long, dark shining brown above, 
mottled light brown beneath. 

A native of Yunnan and Formosa. Forrest discovered it 
in the Mekong Valley in Yunnan at an elevation of 10,000 ft., 
and young plants from his seed were raised at Edinburgh and 
at Leonardslee. It was collected on Mount Morrison in Formosa 
at an altitude of 9,000 ft. It is known in Britain as P. Forrestii, 
but as it is now regarded as synonymous with Hayata s P- 
Wilsoniana, that name takes precedence. As it is liable to 
serious injury by late spring frosts it is unlikely ever to become 
a useful tree for general cultivation in Britain. 

1 For. Comm. Bull. (London), No. 4 (1922). 

2 Icon. Plant. Formosa, v, 204, t. 15 (1915). 

3 Notes Roy. Bot. Gard. Edinburgh , xi, 189, t. 160 (i 9 I 9 )* 



SCIADOPITYS 593 

SCIADOPITYS Siebold and Zuccarini. 

A monotypic genus of Pinacece, easily distinguished by its 
united pairs of glossy-green leaves or cladodes, which are 
arranged in definite whorls, like the ribs of an umbrella. 


Sciadopitys verticillata (Thunberg) Siebold and Zuccarini. 

(Fig. 107.) 

Japanese Umbrella Pine. 

Taxus verticillata Thunberg; Pinus verticillata Siebold. Parasol 
Pine; Koya-maki. 


An evergreen tree 70-120 ft. high, with a trunk 3-10 ft. 
in girth, in Japan, of pyramidal habit when young, with short 
horizontal branches. Bark thin, grey or greyish-brown, reddish- 
brown beneath, exfoliating in long strips. Young shoots at 
first green, later brown, without hairs, bearing small, closely 
pressed, persistent, scale-like leaves. Leaves of two kinds: (1) 
small, scale-like, triangular, J in. long, the base green, the tip 
blunt, membranous, and reddish-brown, becoming wholly 
brown before the second year; (2) leaf-like shoots or cladodes 
which perform the functions of leaves. 1 These are arranged in 
whorls of 10-30, surrounded by a ring of scale-leaves. They 
are 2-5 in. long, iV-i in. wide, linear, rigid, dark green and 
glossy above, paler beneath, grooved on both surfaces, the 
margins thickened, the apex slightly notched, stomata on the 
lower surface. Male and female flowers borne on the same tree; 
the former in compact, terminal clusters, each flower J—§ in. 
ong. Female flowers in terminal cones with conspicuous, lance¬ 
shaped, membranous bracts attached to small scales. Cones 
oblong ovoid, on short stalks, 2^-4 in. long, i|-2 in. wide, 
ripening during the second year; scales woody, soon outgrowing 
the bracts, broadly wedge-shaped or fan-shaped, f in. across, 
green when growing, brown at maturity, upper margin rounded, 
recurved and thin, surfaces furrowed, the outer convex, the 
inner concave, the inner surface and the concealed part of the 
outer surface covered with fine down which is most prominent 
on mature scales. Seeds 5-9 on each fertile scale, oblong or 
elliptical, £-4 in. long and £ in. wide, including the surrounding 
narrow membranous wing. Proliferous cones are sometimes 


eiven T J?. n . ature °, £ these structures, which are peculiar to the genus, has 

clarlnHo j mu< : h discussion. One group of botanists regards them as 

arising f, an A: noU l er group as double leaves or needles. Instances of shoots 
smg from them have been recorded. 

2Q 



Fig. 107. —SCIADOPITYS VERTIC 1 LLATA. t vvith 

a, shoot with whorls of scale leaves, and of needle leaves united in pairs, » an( j an 

male cones; c, female cone; d t section cf leaf, showing eight resin 

ideoblast; e, cone-scale with ovules; /, seed. 
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found. Sciadopitys is derived from the Greek skias, skiados, 
umbrella, and pitys, pine, in allusion to the leaves. 

Two distinct forms are in cultivation, one usually producing 
a single erect trunk, the other of slower growth, dividing into a 
number of stems near the ground. 

Var. pendula Bean. 

Branches pendulous. 

Var. variegata Hort. 

Some of the “ leaves ” are yellow. 

Sciadopitys is restricted in a wild state to the valley of the 
Kiso-gawa in central, and to Koya-san and its immediate neigh¬ 
bourhood in east central Hondo, the best trees being found in 
steep, rocky, sheltered situations. Wilson 1 says that it is com¬ 
mon and sometimes forms pure forests in the provinces of Mino 
and Shinano between 1,800-3,300 ft. altitude. 

The umbrella pine was discovered by Thunberg in 1775-76, 
and it was early introduced to Java by the Dutch. In 1853 
Thomas Lobb obtained a plant for Messrs. Veitch from the 
Buitenzorg Botanic Garden, but it soon died. Seeds w'ere, 
however, sent to England by both Veitch and Fortune in 1861. 

II ood nearly white when freshly cut, darkening on exposure, 

the heartwood becoming brownish-yellow, the sapw'ood yellow! 

In general appearance it resembles clean pine, known com- 

mercially as “ mild pine,” being slow'-grown, straight-grained, 

easily worked and strong. Resin ducts are not found in normal 

wood, the medullary rays are regular and fine. The timber is 

a regular article of commerce in the province of Mino, Japan, 

and is floated in rafts down the Kisogaw'a to Osaka, where it is 

usually consumed. 2 It is durable, stands w'ater well, and is used 
for boats, bath-tubs, etc. 

The fibrous bark is made into oakum, and used for caulking 
boats, packing joints of steam pipes, etc. A sample of oakum 
is exhibited in Museum iii, at Kew. 

The umbrella pine, on account of its unique and interesting 
character, is a valuable tree for collections, but has no value for 
silviculture in Britain. It is of extremely slow' growth, and even 
in Japan seedlings raised in nurseries are not ready to plant out 
under 5 or 6 years of age. There is a great tendency for the tree 

1 Conifers and Taxads of Japan, 64, 65 (1916). 

2 Sargent. For. FI. of Japan, 77 (1894). 
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to form several leaders, both in its native country and under 
cultivation. It does best in sweet, open, and good soil containing 
little or no lime. Moist medium loam, to which a little peat or 
leaf mould has been added, suits it well. It is easily raised from 
seeds which are regularly matured in this country. 

Botanical Magazine, t. 8050 (1905). 

Masters, Journ. Linn. Soc. (Bot.), xxvii, 276 & 320 (1890) and xxx, 21 
(1893). 


SEQUOIA Endlicher. 


Mammoth Trees. 


Evergreen trees attaining gigantic proportions in California, 
pyramidal in habit when young, with horizontal or slightly 
drooping branches; the branches of old trees spreading, with a 
downward tendency. Old trees strongly buttressed. Bark of 
two kinds, the outer thick, spongy, and fibrous, the inner thin, 
close, and firm. Young shoots green, afterwards brown, without 
down; lateral branchlets slender and deciduous. Winter buds 
small, in one species hidden by the loose, scale-like, terminal 
leaves. Leaves of three kinds: (A) linear or lance-shaped; (B) 
awl-like; (C) short and oblong; spirally arranged, but in (A) 
pectinate by reason of a basal twist. Male and female -flowers 
on the same tree, the buds formed near the points of the shoots 
in autumn, opening in spring. Male flowers in small, dense 
catkins. Cones pendulous, with woody scales, persistent after 
shedding the seed; bracts adhering to the scales. Seeds small, 
surrounded by a narrow membranous wing, 5-7 beneath each 


scale. 

Wood dull and odourless, normally without resin-ducts, the 
sapwood white, the heartwood red. The timber is light, not 
strong, but durable in contact with the soil or when exposed to 

the weather; is easily worked and polishes well. 

Sequoia belongs to the Taxodinese group of Pinacece, and 
consists of two species which differ from Taxodium in their ever¬ 
green leaves, persistent cone-scales, small, thin-coated, winged 
seeds and highly-coloured wood. The name Sequoia was prob¬ 
ably founded in honour of the distinguished chief Sequoiah, 
inventor of the Cherokee alphabet. Although only two living 
species are known, numerous fossil remains of Sequoia have 
been found, indicating that the genus is of very ancient origin. 
About 40 fossil species have been described. 
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Sequoia sempervirens (Lambert) Endlicher. 

Californian Redwood. (Fig. 108.) 

Schubertia sempervirens Spach; Taxodium sempervirens Lambert. 

A tree 130-340 ft. 1 high and 8-25 ft. in diameter, often clear 
of branches for of its height. Young trees pyramidal, old 
trees with a narrow head. Base of trunk strongly but irregularly 
buttressed, the taper above the buttresses gradual. Bark 
fibrous, spongy, 3-12 in. thick, reddish-brown, deeply fur¬ 
rowed, inner bark thin. Branches drooping, lateral branchlets 
deciduous. Young shoots without down, greenish at first, brown 
later. Winter huds small, solitary, surrounded by loose scales 
which turn brown and remain at the base of the young shoot for 
at least a year. Leaves of two kinds, spirally arranged; (A) on 
lateral branchlets appearing pectinate by reason of a basal twist, 
linear or lance-shaped, in. long, about iV in. wide, shortly 
pointed, upper surface dark green, slightly furrowed, under-side 
with a whitish band of stomata on each side of the midrib; (B) 
on leading and cone-bearing shoots arranged in several ranks, 
short, spreading, up to £ in. long, oblong, with an incurved 
horny point; upper surface green with irregular lines of 
s omata, lower surface as in (A). Male flowers small, arising at 
the points of the shoots. Female flowers with 14-20 ovate bracts 
tipped with short points. Cones oval or elliptical, reddish- 
row n, |~i£ in. long, £-£ in. wide; scales with a woody apex 
about J in. across, narrowing into a slender stalk. Seeds light 
brown, * in. long, wings much narrower than in S. Welling- 
toma, ripening at the end of the first season. 

Var. adpressa Carriere. 

Var. albo-spica Hort. 

Tips of shoots creamy-white. (B) type of leaf prevails. 
Common in cultivation. 


Var. gracilis Hort. 

Branchlets slender. Not well known. 

Var. glauca R. Smith. 

Leaves £ in. long, glaucous. 

to hi accuratel y measured by Prof. Sargent as 340 ft. high is said 

"““T ™%**.“*“ tree recorded ( or SfoSj 

CuHoe.1,. L"da," STS FoS?"' ™ * ~ « 
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Var. pendula Rovelli. 
Branches pendulous. 

Var. taxifolia Hort. 
Leaves broader than in the type. 



Fic. 108 .—SEQUOIA SEMPER VIRENS. 

4, spray with female cone; b, under-side of branchlet with male cone; c, section o 
leaf, showing three resin canals; d, male cone; e, stamens; /, female cone; g, see 

S. sempervirens is distinguished from 5 . Wellingtonia by 
the pectinate leaf arrangement on the lateral branches, and by 
the distinct winter buds. 

The redwood gives its name to a belt of humid coast territory 
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about 450 miles long and 20 miles wide, extending from the 
S.W . corner of Oregon to Monterey County in S. California, 
where it is the dominant tree amongst other conifers. In Oregon 
it is known in two isolated groves only. Its greatest develop¬ 
ment is attained at its northernmost limit in Humbolt and Del 
Norte counties, especially on the moist bottom lands of Smith 
River and the Main Eel. There the forests are most impressive, 
the trees being of enormous size and in very dense stands. 

The redwood was discovered by Archibald Menzies in 1795, 

but Hartweg appears to have sent the first seeds to England 

about 1846. It had, however, been introduced to Europe some 
three years earlier. 

The wood has well-marked resin ducts; the heartwood is red 
and the sapwood yellowish-white. It is soft, fine-grained, easy 
to work (or in some localities it may be coarse-grained and 
gritty), is obtainable in long lengths up to 6 ft. or more wide, free 
from defects. It lasts well when exposed to weather or soil, and 
has many uses, including general building and carpentry work, 
boxes, furniture, panelling, railway sleepers, telephone poles, 
street paving, pipe-lines, piles, shingles, and fence-posts. Curly 
redwood and burry redwood are obtained from the bases of 
trees and from burrs on the trunk respectively. Such wood is 
finely figured and is used in a polished state for cabinets, furni¬ 
ture, and panelling. The commercial importance of Califor¬ 
nian redwood can be estimated by statistics collected from 
United States Forest Service literature and other sources by 
Nelson Courtlandt Brown. 1 Thus in 1909 one hundred billion 
board feet were available for cutting. Three years later 2,439,000 
board ft. were used for boxes. The cut in 1916 was 490,850,000 
board ft. In 1915, 563,685 railway sleepers were made from the 
wood, the life of unpreserved sleepers being 8-14 years, or fifth 
in a test of 26 species. In a pole test it was found to be one of the 
three best timbers of twelve tried. Redwood shingles last 12-25 
years against 15-25 years for chestnut. For fence posts red¬ 
wood is one of the most popular of Californian woods; posts 
extracted after being in the ground 35-40 years were found to 
be quite sound. Timber produced by ornamental trees in the 
British Isles is soft and too quickly grown to be of good quality. 
Wood from forest-grown trees would probably be serviceable 
for many purposes. As firewood its fuel value is low. There is 
a large export trade from California to Europe, China, Japan 
and other countries. 

1 forest Prods.; their Manufacture and Use (1919). 
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S. sempervirens lives to a great age, many trees ranging 
between 400-800 years with a sprinkling of older trees. It 
grows on rocky slopes where there is little soil, and in moist 
valleys with a considerable alluvial deposit. In the drier parts 
it is mixed with other species, but in moist situations it forms 
pure forests. The best trees are found in places where there is 
considerable soil and atmospheric moisture, particularly where 
dense mists prevail, even though the soil may not be rich. It 
is one of the few conifers that reproduce themselves by sprouts 
from the bases of felled trees, and cleared areas are partly or 
wholly restocked by this means. Seeds are borne freely, but the 
fertility percentage is low, and as seedlings are intolerant of 
shade, they only succeed where there is plenty of light, and 
where there is a favourable seed-bed. Owing to the thick, fibrous 
outer bark, trees are rarely killed by forest fires, although 
branches may be burned away. After the branches have been 
killed a dense growth of short shoots may appear from the trunk, 
making the tree a column of greenery. The same thing may 
happen to forest-grown trees that have been isolated. The red¬ 
wood thrives in many parts of Britain, the best trees being 
found in moist valleys where there is a generous deposit of soil. 
Specimens over 100 ft. high are to be found from Cornwall to 
Inverness-shire, their height being limited through lack of 
shelter. Propagation is usually effected by seeds, although erect 
shoots from the base of a tree may be rooted. The species is not 
troubled by insect pests in England, but in California it has 
several insect and fungus enemies. Sprout regeneration may be 
seen in the National Pinetum, Bedgebury, but only one natural 
seedling has been noted there. 

Jepson, Silva of California, 128 (1910); The Redwood, U.S.A. Dept, of 
Agric. Bureau of Forestry Bulletin, No. 38; Sudworth, Trees of the acip 
Slope, 145 (1908). 

Sequoia Wellingtonia Seemann. (Fig* I0 9*) 

Big Tree. 

Sequoia gigantea Decaisne; S. Washingtonia Sudworth; Sequoiadendron 
giganteum (Lindley) Buchholz; Taxodium Washingtonianum Winsio , 
Washingtonia californica Winslow; Wellingtonia gigantea Lindley. 

Mammoth Tree; Wellingtonia. 

A giant tree 150-320 ft. high, with a tapering trunk some¬ 
times 90 ft. in girth above the buttressed base, clear of branches 
for half or more than half of its height, with a dense, roun e 
crown much broken in aged trees. Young trees are of conical 
outline. Bark £-2 ft. thick, deeply furrowed, fibrous, brignt 
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Fig. 109 .—SEQUOIA W ELLIN G T ON IA. 

a > spray with two female cones; b, spray with male cones; r, branchlcts; d, section of 

leaf; e, stamens; f, cone-scale with seven seeds; g, seed. 
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brown. Branches drooping suddenly at the trunk. Young 
shoots without down, green by reason of attached leaf-bases, 
becoming brown. Winter buds minute without scales, hidden 
by late leaves. Leaves persisting about 4 years, crowded, 
spirally arranged, lance-shaped, the flat base adhering to the 
branch, the free tip & in. long, sharp-pointed, stomata on 
both surfaces. Male flowers in short, terminal catkins, £-$• in. 
long, arising at the points of the shoots. Cones terminal, solitary, 
ovoid, 2-3 in. long, 1-1^ in. wide, reddish-brown, maturing the 
second autumn, persisting after the fall of the seeds; scales, 
35-40 in number, apex woody, four-sided, f-i in. across with 
a central depression. Seeds numerous, flat, thin, oblong, 
margined by a narrow membranous wing. 

There are several garden varieties, of which the most 
important are: 

Var. argentea Hort. 

Shoots and leaves silver-variegated. 

Var. aurea Nicholson. 

Shoots and leaves yellow. 

Var. glauca Otto. 

Leaves glaucous. 

Var. pendula (Carriere) M. L. Green. 

Main branches hanging almost parallel with the trunk. 

Var. pygmaea Hort. 

Of dwarf, bushy habit. 

S. Wellingtonia is distinguished from S. sempervirens by the 
different shape and arrangement of its leaves and by its larger 
cones. Professor Rehder in the second edition of his “ M an ^ a 
of Cultivated Trees and Shrubs Hardy in N. America , has 
accepted Buchholz’s name of Sequoiadendron giganteuni for 

this tree. 

It inhabits the western slope of the Sierra Nevada trorn 
Placer County to Tulare County, in an interrupted belt of abou 
250 miles, at altitudes of 4,300-8,000 ft., separated by ot er 
conifers. It is restricted to groves of limited extent, the mos 
famous of these being the much-visited Calaveras grove, 
situated near the northernmost limit of the species, where the 
Mammoth Tree was discovered by John Bidwell in 1841. i 
grove contains about 100 trees. It is here that most of the larges 
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specimens are found, and several of them bear the names of 
distinguished men. Photographs of a number of these famous 
trees are to be seen in Museum iii, at Kew. One fallen tree in 
this grove which has been hollowed out by fire is so huge that 
a mounted horseman may ride through it. 

Many fanciful and erroneous speculations have been made 
as to the age of trees of this species. Jepson, who has made a 
special study of Californian trees, considers the average age of 
adult trees to be from 400-1,500 years. Sudworth, who has also 
paid the trees of this region a great deal of attention, says that it 
is safe to assert that some of the largest trees are at least 4,000 
years old. A section of timber exhibited at Kew shows 1,335 
annual rings. S. Wellingtonia has been described as the grandest 
of all trees in the American forest, and the oldest living thing in 
the world, the latter a claim that is open to question. 

The wood is light, straight-grained, soft, more brittle than 
redwood and rather more difficult to work; heartwood red, 
sapwood white. The timber is very durable in contact with the 
soil, and fallen logs have remained sound in the forest for 
centuries. It is used for posts, farm buildings, shingles, vine 
stakes, and other purposes, but is not in general use owing to 
the limited number of trees available. Timber is produced 
quickly in Britain, but that from ornamental trees is very soft. 

The best trees in California are found on moist land where 
the annual rainfall is 45-60 inches. Jepson states that in this 
region snow lies on the ground to a depth of 2-10 ft. for 3-6 
months of the year, and that the temperature often falls below 

vm? bark prevents serious injury by forest fires. 

When the seed falls upon a suitable seed-bed, germination is 
good, but the deep layer of fallen leaves and branches beneath 
the trees usually prevents germination in the immediate neigh¬ 
bourhood of the parent tree. It has been planted widely in 
Britain as an ornamental tree and for avenues, and there are 
numerous fine specimens in the moister parts of the country 
rom Cornwall to the Highlands of Scotland, which exceed 100 
t. in height. One of the finest avenues is at Strathfieldsaye, 
the seat of the Duke of Wellington. A few trees, planted many 
years ago in a wood on the Long Ashton estate of Lady Smythe, 
near Bristol, look very promising, the trunks being clean and 
°t good development. There are many fine trees growing in 
gardens in the neighbourhood of Tunbridge Wells. The tallest 
recorded for the Conifer Conference, 1931, was growing at 
Leaton Knolls, Shropshire, it was 143^ ft. high. The best results 
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are obtained in this country by planting the tree in good moist 
soil, in sheltered valleys, where there is a fairly heavy rainfall. 
Seeds are frequently ripened. 

For a full account of the Big Trees of California, see Jepson, Silva of 
California, 139-141, and Sudworth, Bulletin 28, U.S.A. Dept, of Agriculture 
(1900). 

Bot. Mag., tt. 4777 * 477 $ (1854) (as Wellingtonia gigantea). 


TAIWANIA Hayata. 

Taiwani a cryptomerioides Hayata. 1 

This remarkable conifer resembles Cryptomeria in habit, 
and appears to be closely allied to Cunninghamia in the structure 
of the cone. It chiefly differs from that genus, however, in 
having 2 ovules instead of 3 to each fertile scale. 

An evergreen tree of conical form nearly 200 ft. high and 20 
ft. or more in girth in Formosa. Trunk bare of branches for 
about 60 ft. from the ground, with a spreading head and dense 
foliage. Adult leaves about \ in. long, thick, leathery, 
triangular, incurved at the shortly pointed apex, keeled above 
and below, overlapping, pressed to the branchlets for about 
half their length; bands of stomata on all four surfaces; leaves 
of young trees narrowly linear, sickle-shaped, compressed, 
keeled above and below. Cones shortly cylindric, \ in. long, 
with numerous, overlapping, rounded, mucronate scales, each 
with a minute bract at the base. Seeds two on each scale, 
oblong, broadly winged. 

Discovered on the western slope of Mount Morrison, 
Formosa, at 6,000-8,000 ft. elevation, by Konishi in 1904, and 
introduced to Kew in 1920, where there are small plants in the 
Temperate House. 

It has lived out of doors for 19 years (1946), in the National 
Pinetum at Bedgebury but it has been given a little shelter 
during winter. The tree has also been found by F. Kingdon 
Ward in North Burma. 2 The name is derived from the Island 
of Taiwan (Formosa). 

TAXODIUM Richard. 

Deciduous or semi-evergreen trees with light brown, scaly 
bark. Branches erect or spreading; branchlets of two kinds, 

1 Journ. Linn. Soc., xxxvii, 330, pi. 16 (1096). . 

2 Journ. Roy. Hort. Soc., lxxi, pt. ii, p. 323, Botanical Exploratio 

North Burma. 
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persistent with axillary buds near the ends of the year’s growth 
and deciduous without axillary buds, falling during the autumn 
or early winter of the current year in the case of deciduous trees 
and irregularly in the semi-evergreen species. Winter buds 
small, round, scaly. Leaves alternate, soft, bright green, flat¬ 
tened or awl-shaped. Male and female flowers on the same tree 
from wood ripened the previous year, the male flowers in tassel- 
lke clusters at the points of the shoots, the female flowers irregu¬ 
larly placed on the shoots. Fruits short-stalked, round or ovoid 

U i? un m ' ° r sometimes more in diameter with thick, woody’ 
shield-like scales, the fertile ones each bearing 2, 3-angled and 

l a upon it as a monotypic 

genus with two geographic varieties, but others prefer to 

separate three species, and as that idea is most favoured I 

have kept up specific rank for kinds that w^ere described as 

varieties in previous editions. They are natives of the South 

eastern United States and Mexico and often occupy boggy and 

very wet ground. Knee-like growths appear from the roots. 

he name is taken from Taxus and the Greek oides, like, in 
reference to the leaf arrangement. 


Taxodium ascendens Brongniart. 

Pond Cypress. 

UplJnd Cypress‘ StiChUm ^ imbricarium Groom; T. imbricarium Harper. 

A smaller tree than the better known T. distichum with a 
narrower and thinner head of branches. Height 70-80 ft. 

swollen at the base when growing in wet ground. Bark 
Jg rown, thick, fissured. Branches spreading; branchlets 
if. Leaves awl-shaped, incurved, pressed close to the shoots, 
T 5 in. long, bright green, rich brown in autumn. Flowers and 
U, ? as in T. distichum. Native of Alabama, Virginia and 
r londa where it is found in swampy places. Said to have been 

cultivated in 1789. 


Var. nutans (Aiton) Rehder. (Fig. no.) 

nutans X< Sweet- ^ P e , ndulum Schneider; T. distichum var. 

Endlicher ’ 1 ,d ‘ var ' P endulu m Carri^re; Glyptostrobus pendulus 

In this the branchlets are pendulous. 

T. ascendens is less well adapted for cultivation in Britain 
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than T. distichum. It is of slower growth and seems to be more 
susceptible to frost injury both in spring and autumn. 


Taxodium distichum Richards. (Fig. 110.) 

Deciduous Cypress. 

Cupressus disticha Linnaeus; Schubertia disticha Mirbel. 

Bald Cypress; Black Cypress; Gulf Cypress; Louisiana Cypress; Marsh 
Cypress; Red Cypress; Southern Cypress; Swamp Cypress; White Cypress. 

A deciduous tree 100-150 ft. high, and 4-6 ft. in trunk 
diameter, of pyramidal habit when young, but developing a 
wide and often flattened crown when old. When growing on 
well-drained land the trunk usually tapers from base to summit, 
but when in marshy ground or surrounded by water the base 
becomes conspicuously buttressed or enlarged, and is usually 
hollow internally. In wet and swampy places, woody, cylin¬ 
drical, or oval protuberances, known as “ cypress knees," 
often arise from the roots; these projections are sometimes 
several feet high, more than a foot in diameter, and hollow. 
Bark of old trees reddish-brown, fibrous, ridged, peeling off 
in long strips. On the young wood the bark is at first green or 
glaucous green, afterwards bright brown and roughened by 
circular scars left by the fall of deciduous branchlets. Branch- 
lets at the points of shoots persistent, lateral branchlets falling 
with the leaves in autumn. Buds near the tip of the shoot 
rounded, with overlapping, sharp-pointed scales. Smaller 
lateral buds are also present, and from them leafy, budless 
branches arise which fall in autumn. Leaves spirally arranged 
on the branchlets, but on the deciduous shoots appearing in two 
ranks owing to a twist near the base, narrow, short-pointed, 

2 in. long where they appear in two ranks, shorter and scale¬ 
like on the persistent branches, delicate green in spring, 
yellowish-green in summer, rich brown in autumn, with greyis 
stomata on the under-surface. Male and female flowers appear¬ 
ing on the same tree in spring, the former in slender, purp is , 
tassel-like clusters, 3-6 in. (rarely 9-11 in.) long, at the end o 
the preceding year's shoots. Male flowers stalked, consisting o 
6-8 stamens and surrounded at the base by ovate scales. Femae 
flowers scattered, near the ends of the branchlets of the prece 
ing year, solitary or several together, consisting of numerous 
overlapping pointed bracts adhering below to the fleshy 
each of which bears two ovules. Cones globular or slig y 
obovate, resinous, £-ii in. in diameter, purplish, on staiKs 
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about l in. long; scales few, four-sided, narrowing abruptly to 

a long, slender stipe, breaking away irregularly as soon as 

ripe. Seeds irregularly triangular, with thick horny, warted 
coats. 



Fig. iio. —TAXODIUM DISTICHUM. 

a > 5 prjy; b, foliage; c, section of leaf; d, spray with male flowers; e , male flower; 
/• stamen with three pollen sacs; g, female cone; h , two seeds, dorsal view; seed; 

transverse section of seed; /. shoot of T. ascendent var. nutans. 

a'J~' d j s ^ chum is closely allied to Glyptostrobus pensilis , but 
differs in the cones and seeds. The cones of Glyptostrobus 
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have stalks in. long, are distinctly pear-shaped or obovate, 
and have smaller and thinner obovate scales. The seeds of 
Glyptostrobus also are oval or oblong, tk-J in. long, thin-coated, 
and terminated by a wing J in. long. 

The deciduous cypress, which is one of our most beautiful 
conifers, is widely distributed in wet ground from Florida, 
through the Gulf States, to Mexico, where it is represented by 
T. mucronatum. It extends northwards along the Mississippi 
Valley to Missouri and Indiana. In some regions it forms dense, 
practically pure stands, elsewhere it is mixed with Nyssas and 
other trees. The species was introduced by John Tradescant 
about 1640, and was described by Parkinson in his Theatmm 
Botanicum , p. 1477. 

Wood soft, weak, straight-grained, easily worked, not sub¬ 
ject to serious shrinkage, and has a characteristic sour odour. 
The sapwood is white or yellowish-white, and the heartwood 
varies from red to almost black. It is comparatively free from 
flavouring matter that can be transmitted to fatty substances 
when it is used for packing cases, is not liable to insect attacks, 
is reputed to be immune from attacks by white ants, and is very 
durable in wet places. For greenhouse construction, vats, 
cooperage, water-tanks, water-pipes, general carpentry, furni¬ 
ture, fencing, ventilators, and other purposes where a soft, non¬ 
shrinking wood is required, it will be found suitable. Lumber¬ 
men recognize three kinds of timber—black, red, and white 
cypress. Black wood is most durable. Deciduous cypress wood 
is obtainable in large quantities from ports on the Gulf of 
Mexico. A resin obtained from the cones is said to be used as a 
healing application to wounds. 

T. distichum thrives in moist, loamy soil throughout the 
midland and southern counties of England and Ireland. Trees 
over 100 ft. high are known to exist in several gardens, notably 
at Syon House, Brentford, where, in a low-lying position on 
the bank of a lake the knee-like growths from the roots (peculiar 
to the species) are very prominent. At Kew a tree has been 
growing in a pond for many years. The deciduous cypress 
should be propagated by seeds, which, if not quite fresh, should 
be soaked in warm water before sowing. Young plants are 
rather tender, and it is wise to protect them from frost for one 
or two years, otherwise the points of the branches may be killed. 
Although only grown as an ornamental tree in Britain it is 
probable that it would prove successful as a forest tree in the 
south and west of England, particularly in marshy ground. A 



tetraclinis 


609 


small plantation has been made on a mud bank in a lake in the 
National Pinetum, Bedgebury. 


Taxodium mucronatum Tenore. 

Mexican Cypress. 

Taxodium distichum var. mucronatum Henry. 

trih A f large l r l e d ! ffering chiefl y irom T. distichum in dis- 
bution and by the leaves being semi-evergreen, or, under 

some circumstances, evergreen. It also bears longer male 

inflorescences and the flowers open in autumn not spring as in 

■ distichum. There appear, however, to be intermediate forms. 

• 1S more ten der than T. distichum and should only be planted 

Tttlin hm mer Par f tS ° f Britain ' A native of Mexico it is said to 
attain both a great size and age. 


I brRACLINIS Masters. 

Amonotypic genus allied to Callitris and IViddrinetoma 
S™, g .'both b y the flattened Thuya-like div“ons"o£“he 

iffers bv lhe Y 1”' four - ranked le »es. From Callitris it also 
The mu™ the “ nes # being composed of 4 instead of 6 or 8 scales. 

ence to die foifr-valved’cones* f °“ r ' ^ 


Tetradinis articulata (Vahl) Masters. 

Alerce. 

lata'vihE’ThSafcedL'' 6111611641 Frene ' a F ° ntanesii Mirbel l Thuja articu- 

a trunk e 2 e I S ft e Tn lree m f T amidal habit ’ 40- 5 o ft. high, with 

larger than ^ ’ ] T d Spray ’ Leaves in f °urs, the lateral 
attachedm ? } V cove * m S the facial, the bases long and 

pointed r°n the t h °°- ^ m < P alhtns ’ the free tips scale-like and 

smalUni ed * the apCX ’ deepJ y g roo ved on the outside with a 

wings wWch P w°d eSS n k ar th u apeX ' Seeds ova1 ’ with two broad 
wings which widen above the seed. 

occ™ e of . Algeria > Morocco, Mogador, and Malta where it 
CC r Sp ° Slbons sub J' ect to considerable periods of’drought 
grained harT^d br ° wn ' :reddish or yellowish in colour sho^ 

g 2r > hard, and often beautifully marked as in “ bird’s-eye 
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maple ”. It has been popular for cabinets and furniture for 
many centuries, and is reputed to be the “ citrus wood ” of the 
ancient Romans, who esteemed it above all others for roofing 
temples, and for tables and cabinets. It is still in demand for 
fancy cabinet-work, and various articles manufactured from 
the wood are to be seen in the Museums at Kew. A hard resin 
known -as “ Sandarac ” exudes from the trunks and large 
quantities are exported annually from N. Africa, mostly to 
Britain, where it is used for varnish-making. For centuries it 
has been one of the stock resins for pale spirit varnishes. 

T. articulata is a useful tree for hot and dry countries, and 
steps are being taken by the French Forest Service to extend its 
sphere of usefulness in their N. African colonies. It is doubtfully 
hardy even in the milder parts of Britain. 


THUJA Linnaeus. 

ARBOR-VIT.E. 

Biota Endlicher. 

Evergreen trees and shrubs belonging to the tribe Cupres- 
since. Six species, natives of China, Japan, Formosa, and N. 
America, are known. They form trees of shapely pyramidal 
outline. Bark thin, fissured on old trees, outer bark scaling in 
patches of irregular shape; inner bark fibrous. Branches 
horizontal or ascending. Branchlets slender, tough, flexible, 
divided near the apex into fine spray, smaller branchlets decidu¬ 
ous with the leaves after several seasons. Bads hidden by 
leaves. Leaves small, scale-like, overlapping, in 4 ranks of 2 
opposite sets, the upper and lower ranks flattened or grooved, 
the side ranks rounded or keeled; those on the main axis dying 
and remaining in position for several years afterwards, those on 
lateral branchlets smaller and falling with the shoots. Leaves 
of seedling plants and of some varieties needle-like and spira y 
arranged. Male and female flowers on different branch ets o 

the same tree, opening in March and April. Male flowers red is » 

cylindrical or globular, from branchlets near the base o e 
shoot, composed of 3-6 pairs of stamens. Female flowets cone 
like, arising from short terminal branchlets, very small, 8 re £ n 
or purple-tinged, composed of a few opposite pairs of ta 1 e 
scales. Cones solitary, in. long, made up of 3-10 pairs o 
scales, which are in most species thin and flexible. Seeds ripen 
ing the first year, small, winged or wingless, 2-3 or 5 on eac 
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name, US " a " y 2 “ 3 PairS fertlle ' Tku ’* is an Greek 

The species are divided into two sections: 

■ ' 1 ‘ ^ VTHU J A -—Branches horizontal, branchlets flat, more or 

ss m the same plane. Cowes conical, with thin, tapering scales 
the points turning outwards when mature, green when § youne-’ 

sm°a 7 Z " 7 " r ‘P e ’ ' hc middla scales only fertile.' Seed’s 

sulcZetnsis. ^ T ' T ' ^ta, T. 

2 Biota.— Branches and branchlets erect, arranged at 

outwardf anH j trU " k ’ the ed g es of the branchlets printing 
vonnt d ^ t ° vvards the trunk - Cone-scales fleshy when 
young, wo°d y when mature, each one bearing a strong recurved 

thiS ]1 : d u^d ne w ar ^ aPCX; tHe l0W6r ScaleS0 " ly ferlle Ws 

thick, rounded, wingless, 2 - 3 to each fertile scale. T. orientals. 

from wh? , re f mbles ™ ost close] y the genus Chamcecybaris 
usualivCrL dlffers in the shape of the cones and 

and the ^ leaves - In Chamcecypans the cones are rounded 

centre of each ^ USUa y four ' slded witk a distinct boss in the 

light in weight, soft, fragrant, easy to work- 

autumnan^’ yellovvish ’ yellowish-brown, or reddish-brown! 
samvoofl W °° d Wdl defined; the distinction between 
ve? ! nd USUally Clear; resin canals absent - rays 

buiidinp n d dlfficub to See Wlth a lens - It is widely used for 

turn, ure, etc As furniture wood it is said to bewarelytarmed 

mo; h s eC T S ho an f % H ,en , USed , f ° r draW6rS 1115 reputed to k -P a "ay 

and rones thi e h de u branche ^ are ,sometimes woven into baskets 
house P ’i h i ba , rk ’ removed ln lar § e sheets, is used for roofing 

ernrflm Sh f ds< Whilst the fibrous inner bark has been 

fibre for stuffi ma ™ fa <dure of mats, baskets, cordage and 
£.^ or stuffing upholstery, mattresses, etc. 

One srL; ’ UjUS ar ° quitC hardy and are easil -V grown in Britain. 

One species is sometimes planted under silvicultural conditions 

for hedL m °Th g r C l al US f ,S '° r d “ ora "'' e garden work and 

but welf drained rCSU !! s are ? btaincd by planting in moist 

soil r 6 ed ! oam y 5011 - but they also thrive in light, sandv 

cies are propa- 

Cuttin by t edS i^ nd CUttin £ s ' ^ varieties by cuttings and grafts 
Cuttings should be inserted in sandy soil in a clise frame or 
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under a handlight in July or August; grafting is practised 
indoors in spring; in most instances propagation by cuttings is 
preferable to grafting. Hedges should be cut in summer, a 
knife or secateurs being preferable to shears for the work. 

Thujas are sometimes attacked by scale insects. They may 
be cleansed by spraying them once every eight days over a 
period of six weeks, from the middle of April or early May, with a 
paraffin wash made by dissolving i lb. of soft soap in two gallons 
of boiling water, adding two pints of paraffin, stirring well and 
making up to 16 gallons with clear water before use. In 1922 a 
bark beetle, Phlceosinus thuja Perris, was found on Thuja orien- 
talis and Chamacyparis pisifera at Kew. Although known to 
exist on the Continent it had not previously been recorded in 
Britain. By promptly burning affected trees it was prevented 
from spreading. It is very dark brown or almost black in colour, 
about A in. long, and is related to the ask-bark beetle. 


A. 


Key to Thuja. 

Evergreen trees with flattened branchlet systems and scale-like leaves, 
buds hidden by leaves, seeds ripening the first year. 

B. Branchlet systems horizontal, cone-scales thin with a thickened or 
ridged apex and a very fine spine. Seed thin, winged on the edges. 
C. Foliage glandular, aromatic when bruised. 

D. Leaves conspicuously glandular, dark green above, 
yellowish- or bluish-green beneath. Cones oblong, 4 “i 
long, bright brown when ripe. . . T. occidental is. 

Leaves with inconspicuous glands, upper surface dark 
glossy green, under surface with white streaks. Cones 
conical, about \ in. long, brown when ripe. 

T. plicata. 

Foliage not aromatic when bruised. 


BB. 


DD. 


CC. 


D. 


grey- 


DD. 


Leaves without glands, yellowish-green above, 

green or glaucous on the lower half of the under side. 

Cones oblong, about 4 in. long with 5 pairs of scales. 

& 3 T. Standishn. 

Branchlets very flat, leaves glandular, dark green above, 
almost wholly white beneath. . • T. koraiensis. 

Branch and branchlet systems in vertical planes. Foliage g re ®° 
on both sides. Cones ovoid, about \ in. long, scales thick, fles y 
and glaucous when young, each one terminated by a strong 
recurved claw-like boss. Seed ovoid, hard, wingless. 

T nrientalts. 


Thuja koraiensis Nakai. 

Thuja kongoensis Nakai. 

This rather rare species varies in habit from a low or trailing 
shrub to a slender, graceful, narrow-pyramidal tree. It is allied 
to the Japanese T. Standishii, from which it differs by its coarser 
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fol]a g e , which is wholly glaucous on the under-surface ' The 

cones are said to be broader than in the Japanese species and 
the cone-scales thicker. J 1 s P ecies and 

1S , a u atlVe ° f K ° rea and is in cultivation at Kew and the 
Na „„ al Pmctum, Bedgebury, b„, has not producedfont 

U llson in J° ur *- Arnold Arb., i, 186 (1920). 

Thuja occidentalis Linnaeus. (Fig. hi.) 

American Arbor-vit/E. 

CspSrit U° < ' 0 A* r L r Mar , ,h0l ii \ 

White Cedar. g ' Arbor-vitae; Northern White Cedar; 

in einh ° ^ ft ’ i h ' g c and usua % 4~9 ft. but occasionally 18ft. 

prominendy buttressed. Bark ^ in . thick , re ddisTbrown or 
bark scahnrofT n^ 1,°*° narrow ridges ’ the thin outer 

upwards aMhf n L ™ ls ‘ Bran ^es horizontal, turning 

small LI ; branchlets much div ^ed, the lateral ones 

Sv 1.4 nT u gre , Cn ab ° Ve - pale green b elow, emitting a 

i in loop d °] UT WHen br ! nsed; those on leading shoots about 
c m. long, sharp-pointed, rounded on the back with con 

spumous resin glands; those on lateral shoots smaller, about J 0 - 

or absentTi °h, blunt / y P ointe d with the glands very small 
vounp hr C S ° b on f ’ s ~* in - lon S’ yellowish and erect when 
summer 7 1 and PCndent vvhen mature at the end of the first 
than flJ S +u eS ' n Pa ' rs ’ the second and third pairs larger 

Jhanfi r l, : the c thlck f n ed process within less pronounced 

T. phc at a. Seeds £ in. long with thin marginal wings 

Sn,n ^ ™ m r ber of tos have been given varietal names 

from the'type with age 5 '" 1 '' a " d beCOnK difficU " *° dislin e uish 
They include: 


Victoria” Hort dentaIiS Var ' alb °- s P icata Beissner; T.o. var. "Queen 

wi A ^-growing tree with the tips of the shoots variegated 
with white, especially prominent in winter. g 

Var. a urea Nelson. 

An effective bush with golden leaves. 

giaucou^ ,OWer Half ° nIy ° f the under sur f a ce of leaves of T. Standishii is 


Var. alba Gordon. 
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Var. aurea spicata Beissner. 

A tree or bush of luxuriant growth with the tips of the shoots 
golden. 

Var. Bodmeri Hort. 

A monstrosity with short, abnormal, thick, often four-sided, 
recurved branches with thickly overlapping, scale-like leaves,. 



Fic. hi .—THUJA OCCIDENTALS. 

a, spray with male and female cones; b, branchlets, under-surface; c, expanded cone, 

d, seed. 

analagous to Chamcecyparis obtusa var. lycopodioides, i ronfl 
which it is distinguished by the green under-surface of the 
leaves and by the characteristic odour when bruised. 
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A low compact bush with dense and rather large leaves. 

Var. Buchanani Parsons. 

aDart^nH 1 ! 1 ^ 5 ! 10115 ’ slender> whip-like, the lateral divisions far 
apart and the leaves grey-green, sparse. 

Var. compacta Carriere. 

An erect tree with a narrow compact branch system. 

Var. cristata Carriere. 

arra A ni W H arf ' ! bush with the final branch divisions densely 

arranged in small clusters resembling a cock’s comb. 

Var. Dicksoni Hort. 

A tree of slender, erect habit with bright green leaves. 

Var. Douglasii pyramidalis Spaeth. 

branrhw ° f dense columna r outline, with crowded frond-like 
oranchlets often crested at the ends. 

Var. dumosa Hort. 

A dwarf bush 2-3 ft. high of rounded habit. 

Var. Ellwangeriana Beissner. 

slend.r r0ad1 ^ Py " amidal bush with spreading branches and 
c f C ]i rV1 u g branchlets which often become top-heavy. 

needle rJ h f branchlets bear normal adult leaves, others the 
needle-like leaves of the juvenile state. 

Var. Ellwangeriana aurea Beissner. 

for?ioi?vewo V rk. leaVeSyell ° WiSh ' Not 3 desirable 


Th . Var. fastigiata Jaeger. 

T.o. var swcte Hort Vaf ' C °' Umnaris Masters: T °- var - Pyramidalis Hort.; 

leavts 11 ^^ C ° lumnar tree of com pact habit bearing dark green 


T Var. filiformis Beissner. 

nnuja occidentalis var. Douglasii Rehder. 

clusters^ branches lon Z and slender - leafy branchlets in compact 
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Var. globosa Gordon. 

Thuja occidentalis var. compacta Beissner [not Carriere]; T. o. var. 
Froebelii Hort.; T. o. var. Spihlmannii P. Smith. 

A dwarf rounded bush rarely more than 2-3 ft. high. 

Var. Hoveyi Hoopes. 

A dwarf rounded or egg-shaped bush with light green leaves. 

Var. lutea Kent. 

A pyramidal tree with the young branchlets greenish- 
yellow, especially in winter, becoming green the second spring. 

Var. lutescens Hesse. 

Thuja occidentalis var. robusta lutescens Hort.; T. o. var. Wareana 
lutescens Hesse. 

A tree of compact pyramidal habit, with neat and close 
branchlets, and leaves that are golden during the first year. 

Var. Mastersii Rehder, f. 

Thuja occidentalis var. plicata Masters [not Hoopes]; T. plicata Parla- 
tore [not Lambert]. 

A pyramidal tree with rigid, flattened branchlets arranged 
in vertical planes as in T. orientalis. Leaves glandular, giving 
off a strong odour when crushed, brownish-green above, bluish- 
green beneath. This variety has been confused with the species 

T. plicata. 

Var. Ohlendorfii Beissner. 

Thuja occidentalis var. ericoides Beissner and Hochstetter; T. o. var. 
Spaethii P. Smith; Retinispora dubia Carriere. 

The foliage retains the juvenile character and is soft and 
needle-like. The bush remains dwarf, but forms a large number 
of branchlets quite unlike other varieties in appearance. 1 e 
leaves are greenish-purple during summer and brown or 
deep purple in winter. When bruised the shoots have tne 

characteristic odour of the type. 

Var. pendula Gordon. 

Branchlets slender and pendulous. 

Var. recurva Hort. 

A bush with recurved branchlets. 

Var. recurva nana Hort. 

A dwarf form of the above. 
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Var. Riversii Beissner. 

A compact pyramidal bush with yellowish-green leaves. 

Var. robusta Carriere. 

Thuja occidentalis var. caucasica Hort.; T. o. var. densa Gordon; T. o. 
var. sibirica Hoopes; T. o. var. tatarica Hort.; T. o. var. Wareana Nelson. 

A tree of compact pyramidal habit, the branches sometimes 
vertical and the spray neat and close. 

Var. Vervaeneana Gordon. 

Branchlets and leaves yellowish when young, brown the 
first winter, green the second year. Dwarfer in habit than var. 
lutea. 

Var. viridis Beissner. 

Thuja occidentalis var. erecta Hesse; T. o. var. erecta viridis Nicholson. 

A tall tree of stiff pyramidal outline bearing bright green 
leaves. 

Var. Wagneriana Hort. 

A freely branched bush with loose habit but distinctly oval 
outline. 

T. occidentalis differs from T. plicata in its smaller leaves, 
which are pale green and not streaked with white on the lower 
surface, and have conspicuous resin glands. The cones have 
only 4 fertile scales, not 6 as in T. plicata. 

The tree is widely distributed in E.N. America, from Nova 
Scotia and New Brunswick, north-westward to the mouth of 
the Saskatchewan and S. through the northern states to S. New 
Hampshire, Central Massachusetts and New York, N. Pennsyl¬ 
vania, Central Michigan, N. Illinois and Central Minnesota, 
and along the high Alleghany Mountains to S. Virginia and N.E. 
Tennessee, being very common in the north but less abundant 
and of smaller size southwards. 1 It occupies extensive tracts of 
swampy ground, where it often forms dense forests, particularly 
in the northerly part of its range. 

Wood white or yellowish-brown, heartwood rather darker 
than the sapwood and sometimes reddish, soft, brittle, coarse¬ 
grained, durable even in contact with the soil. Used extensively 
for fence, telegraph and telephone poles, railway sleepers, 
shingles, building purposes and for boats and canoes. Hough 
(American Woods, i, p. 74) says that it is the best American 

1 Sargent, Manual of the Trees of N. America, 67 (1922). 
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timber on account of its lightness as well as for other good 
qualities for the siding of skiffs, canoes, etc., which must be light 
in order to be easily carried over portages. He mentions one 
io£ lb. in weight which was large enough to carry one man and 
baggage over quiet waters. The wood of ornamental trees 
makes good posts. A decoction prepared from the leaves is 
sometimes used in medicine in cases of intermittent fevers, 
coughs, scurvy and rheumatism; mixed with lard it is used as 
an ointment in cases of rheumatism. A volatile oil extracted 
from the shoots and leaves is sometimes used as a vermifuge. 1 

T. occidentalis was introduced into Britain in 1596, and has 
been widely planted for decorative purposes. As many of the 
so-called varieties are not very distinct from the type, they 
should be seen growing before they are purchased. Light moist 
loamy soil suits this conifer best, although it also succeeds in 
peat and heavy loam. It is sometimes effectively used as a 
hedge plant but has no value in this country as a forest tree. 
When growing on dry soils or where the atmospheric conditions 
are fairly dry it is subject to attack by scale insects. These may 
be destroyed by spraying the plants once in eight days during 
May and early June with a paraffin wash. 


Thuja orientalis Linnaeus. (Fig. 112.) 

Chinese Arbor-vit^e. 

Biota orientalis Endlicher; Thuja acuta Moench; Cupressus Thuja Targ. 
Tozz. Platycladus stricta Spach. 

A bush or small tree 30-40 ft. high of dense habit, often 
branching into several stems from near the base or occasionally 
of columnar habit. Bark thin, reddish-brown. Branches erect, 
often as long as the central stem, branchlets erect, the secondary 
ones arranged obliquely. Leaves smaller than those of the other 
species, distinctly grooved on the back, those on the main axis 

abc^ut T V in. long, triangular, ending in a blunt point, not pressed 
close to the shoot, those on the finer spray about two-thirds as 
long, closely pressed, green on both surfaces, bearing minute 
stomata, giving off a slight resinous odour when bruised. Cones 
egg-shaped, fleshy and glaucous before ripening, with usually 
six, sometimes eight scales, the lower ones fertile, each with 
two or three seeds; scales thick, woody, with a strong hooked 
or rolled boss near the apex, ultimately gaping widely and 
releasing the seeds. Seeds ovoid, about \ in. across, wingless. 

1 Sargent, loc. cit. 




Fig. ii2.—THUJA ORIENTALIS. 


with cones; b, branchlets; c, cone-scale with two seeds; d, seed. 
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T. orientalis is easily known by the vertical arrangement of 
its branchlets and by the strongly hooked cone-scales. 

It is a native of N. and W. China and is in cultivation in 
many other Asiatic countries. The date of its introduction to 
Britain is doubtful, but it was in cultivation here early in the 
eighteenth century. In some gardens the species is still found 
under the generic name of Biota. 

A large number of forms have been given varietal names, 
but many of them are of little horticultural value. The following 
list is not exhaustive : 

Var. argentea (Gordon) Dallimore. 

Thuja orientalis argentea variegata Hort.; Biota orientalis argentea 
Gordon. 

Young shoots creamy-white at the tips with patches of silvery 
or white-leaved branchlets. 

Var. athrotaxoides Hort. 

Biota orientalis athrotaxoides Hort. 

A strong-growing form with dark green foliage, the branches 
spreading irregularly. 

Var. aurea Dauvesse. 

Thuja aurea Waterer; T. nana aurea Hort.; T. nana compacta aurea 
Hort.; Biota orientalis aurea nana Seneclause. 

A compact broadly pyramidal bush, the stem branching 
almost from the base, branches more or less spreading, branch- 
lets dense. Leaves yellowish, short, dense, overlapping. 

Var. conspicua Berckmans. 

Of dense fastigiate habit with golden leaves which have a 
greenish tinge. 

Var. decussata (Beissner and Hochstetter) Masters. 

Biota orientalis Beissner and Hochstetter; Chamaecyparis decussata 
Hort.; Frenela glauca Hort. [not Mirbel]; Retinispora flavescens Hor • 
juniperoides Carriere; R. rigida Hort.; R. squarrosa Hort. [not Zuccarmij. 

A dense broadly pyramidal bush with erect branches and 
slender round branchlets, bearing awl-shaped leaves, like those 
of seedlings, in opposite and alternate pairs. Very distinct from 

the typical form. 

Var. densa Hort. 

Biota orientalis densa glauca Hort. 

A dwarf bush of dense habit bearing slightly glaucous 
leaves. 
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Var. elegantissima (Gordon) Vos. 

Biota orientalis elegantissima Gordon ex Rollisson; Thuja elegantissima 
Hort. 

A dwarf form of stiff erect habit with golden-yellow leaves 
during summer and autumn, becoming green or almost so in 
winter. It was raised from seed in Rollisson's nursery about 
1858-60. 

Var. ericoides Bean. 

A small bush bearing the juvenile, awl-shaped type of leaves, 
differing from a similar plant (T. occidentals Ohlendorfii ), by 
the absence of a strong odour when the shoots are bruised, other 
ways the two varieties look much alike. 

Var. falcata (Bindley) Dallimore. 

Biota orientalis falcata Lindley. 

Of dense conical habit, at least 10-12 ft. high. Spines on the 
cones sickle-like. 


Var. falcata nana Hort. 

A dwarf form of the last named. 

Var. flagelliformis Jacques. 

Thuja orientalis pendula Masters; T. pendula Lambert; Biota orientalis 
filiformis Henckel and Hochstetter; B. pendula Endlicher; B. pendula 
recurvata Gordon ex Lawson; Cupressus filiformis Hort.; C. pendula 
Thunberg [not Staunton]. 

A very distinct but unattractive variety with long, slender, 
whip-like branchlets without spray, the leaves opposite, in 
alternate 6ets and rather widely spaced. Its peculiar growth and 

the rareness of cones has led to its being given a great variety of 
names. 

Var. glauca Hort. 

The leaves are glaucous green. 

Var. globosa Hort. 

A bush of dwarf, dense, rounded habit. 

Var. gracilis (Carriere) Dallimore. 

Biota gracilifolia Knight; B. nepalensis Endlicher; B. orientalis gracilis 
Carridre; B. o. japonica Hort.; Thuja nepalensis Hort. 

A distinct variety of globose habit, the lower branches wide 
spreading, the apex tapering abruptly. The leaves are longer 
and less closely pressed than in the type, some being awl-shaped. 
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Var. Hillieri Hillier. 

A compact bush of ovoid outline bearing soft yellow leaves 
which turn bright green in winter. It is a very attractive garden 
plant. 

Var. Hoveyi Hort. 

A variety of dense compact habit. 

Var. incurvata Hort. 

Branches curving inwards and forming a dense, compact 
bush. 

Var. intermedia (Carriere) Beissner and Hochstetter. 

Thuja intermedia Hort.; Biota orientalis intermedia Carriere. 

A transitional form. Branches elongated, pendent. Leaves 
of two kinds; scale-like and appressed, and oval-lanceolate, 
acute and spreading. Cones small, seldom produced. 

Var. meldensis (Beissner and Hochstetter) Masters. 

Thuja meldensis Hort.; Biota meldensis Lawson ex Gordon; Retinispora 
meldensis Hort. 

A low pyramidal tree with flexible branches bearing juvenile, 
and occasionally adult, leaves , which are bluish-green, changing 
to brown in winter. It is said to have been raised at Meaux, 
France, about 1853 and was for a long time regarded as a hybrid 
between T. orientalis and Juniper us virginiana . 

Var. mexicana Diimmer. 1 

Chamaecyparis thurifera Endlicher; Cupressus thurifera Humboldt, 
Bompland and Kunth. 

Cones smaller and more globose than in the typical form, 
light brown in colour, not glaucous; the scales without the horn¬ 
like processes, seeds smaller than those of the type and not 
bevelled. Cultivated in Mexico. 

Var. minima Hort. 

Biota orientalis minima glauca Hort. 

A very dwarf plant with glaucous leaves. 

Var. pyramidalis Tenore. 

Thuja orientalis cupressoides Hort.; T. o. stricta Loudon; T. o. tatarica 
Loudon; T. pyramidalis Tenore; T. tatarica Forbes; Biota orientals 
expansa Endlicher; B. o. tatarica Loudon; B. tatarica Lindley. 

A broadly pyramidal tree typical of one section of the 
species. 




1 Journal of Botany , 1914, P- 2 3 ^- 



THUJA 623 

Var. “ Rosedalis ” Hort. 

An attractive variety growing several feet high with spread¬ 
ing branches clothed with deep, glaucous-green, juvenile leaves 
that turn bronze in autumn, regaining their greenish colour in 
spring. Under some conditions it remains very dwarf but in 
good soil with a free root run it may be expected to grow at 
least 4 ft. high. 


Var. semperaurescens Nicholson. 

Biota orientalis semperaurea Hort. 

Foliage and terminal growth yellow. 

Var. Sieboldii (Endlicher) Lawson. 

Biota orientalis Sieboldii Endlicher; B. o. compacta Beissner; B. o. 
nana Carriere. 

A low, compact, rounded bush with bright green leaves. 

Var. variegata (Gordon) Dallimore. 

Thuja orientalis aureo-variegata Hort.; T. variegata Hort.; Biota 
orientalis variegata Gordon. 

Leaves yellow during the first year, the yellow shoots some¬ 
times in patches. 


Var. Zuccariniana Veitch. 

A dense, dwarf, rounded bush with bright green leaves. 

Wood more compact and closer grained than that of other 
species; odorous, often knotty, heartwood dark brown, sap- 
wood white or cream. The timber is suitable for posts and for 
articles of furniture, but is not known in commerce. 

The value of T . orientalis in Britain is solely decorative and 
it is planted extensively in parks, gardens and cemeteries. The 
outer branches of large specimens often become top-heavy, 
which renders them liable to be deranged by wind. To prevent 
this it is usual to tie all the main branches together. A better 
method is to shorten the shoots a little now and then, com¬ 
mencing when the plants are young, in order to induce sturdier 
branches. The Chinese arbor-vita? can be grown as a hedge 
plant, and stands cutting well. It can be increased by cuttings 
and by seeds, the varieties by cuttings and by grafting upon 
stocks of the type. Light sandy loam suits it, but it can be grown 
on a variety of soils. Some of the dwarf varieties make excellent 
plants for the rockery. 
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Thuja plicata D. Don. (Fig. 113.) 

Western Arbor-vit^e. 

Thuja gigantea Nuttall; T. Menziesii Douglas; T. Lobbi Hort. ex 
Gordon; T. Craigiana Jeffrey ex Gordon. Canoe Cedar; Red Cedar; Western 
Red Cedar. 

In N. America this tree attains a height of 150-200 ft. with a 
trunk T2—20 ft. in girth above the broadly buttressed base, 
which is sometimes 50 ft. in girth near the ground. Bark light 
cinnamon-red or brown, £-§ in. thick, divided into wide ridges 
by irregular shallow fissures, the surface broken up into small 
plates which are shed irregularly. Branches horizontal, often 
pendent at the ends; branchlets in the same plane, much 
divided, the small lateral shoots falling after two or three years. 
Leaves on leading shoots parallel to the axis, ovate, long- 
pointed, each with an inconspicuous resin gland on the back, 
up to £ in. long, the points free; those on the ultimate divisions 
smaller, about J in. or less long, ovate, short and bluntly 
pointed, closely overlapping and often without glands, dark 
green above, usually faintly streaked with white beneath but 
on some branchlets remaining green; emitting a tansy-like 
odour when bruised. Cones about -J- in. long, erect and green 
when young, reflexed and brown when mature at the end of 
the first summer; scales in 5-6 pairs, thin, flexible, with a 
thickened process on the inner side near the apex and 
immediately above the thin, triangular, reflexed point. Seeds 
thin, about £ in. long, winged, 2-3 on each fertile scale. 

The following are the chief variations from the type: 

Var. atrovirens (Gordon) Sudworth. 

A form very like the type with rich glossy leaves. 

Var. aurea Hort. 

Leaves yellowish, patches of yellow foliage sometimes occur¬ 
ring at irregular intervals over the tree. 

Var. fastigiata (Carri&re) Masters. 

Thuja gigantea var. pyramidalis Bean. 

Habit resembling that of a Lombardy poplar. 

Var. gracilis Hort. 

The spray of the branchlets much lighter and finer than in 
the type. 
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Var. Hillieri Hornibrook. 


Thuja plicata var. compacta Hort.; T. p. pumila Hort. 

A distinct, slow-growing, densely branched, dwarf variety, 
the densely tufted branchlets being sometimes divided into 



Fig. 113 .—THUJA PLICATA . 

o, spray with female cones, and short broad branchlets from which male cones have 
fallen; b, branchlct, showing bands of stomata on under-surface of leaves; c, expanded 

cone; d, seed. 


short whip-like shoots. It was raised in the Winchester Nurseries 
about 40 years ago. 


Var. pendula (Beissner) Schneider. 
Branches pendulous. 

2S 
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Var. recurvata Hort. 

Branches much twisted. 

Var. semperaurescens Hort. 

Young shoots and leaves with golden tinge. 

Var. zebrina Hort. 

Foliage variegated with bands of green and gold. 

T. plicata differs from the other N. American species, T. 
occidentalis , in its larger leaves, less conspicuous resin glands 
on the foliage, and by the silvery marks on the leaves on the 
underside of the shoots. The cones have usually six fertile scales. 

It is widely distributed in W.N. America from sea-level to 
an altitude of 6,000 ft., from Alaska, through British Columbia, 
W. Oregon and Washington, to Mendocino County, California, 
in the west, and eastwards to N. Montana and Idaho, occurring 
singly or in groves amongst Douglas fir and other trees on moist 
lands or near the banks of streams. Introduced by Lobb in 1853. 

Wood light, soft, brittle, fragrant, durable, easily worked, 
heartwood light brown or reddish-brown, sapwood paler. Used 
very extensively for shingles, telegraph and telephone poles, 
railway sleepers, building purposes and cooperage. The Indians 
used at one time the split trunks for the totem poles of their 
villages, of which one is to be seen in Museum No. iii, at Kew. 
In British Columbia, Washington, and Oregon immense 
quantities of wood are cut each year, the tree being only second 
to Douglas fir in importance. The wood is very durable and 
seedlings have been known to spring up on fallen trunks, come 
to maturity and after being cut down it has been found possible 
to utilize the wood of the original fallen tree for shingles and 
other purposes. For instances of its durability, see A Handbook 
of Empire Timbers, 30 (Empire Marketing Board, 1932). 

Very large quantities of timber are available in the United 
States and in British Columbia, and it has been computed that 
the annual output of shingles alone cut from this wood runs 
into several thousand millions. The wood is also used for house 
and boat building, telephone and telegraph poles, box-wood 
and many other purposes. The Indians have hollowed out the 
trunks and used them for canoes for a very long period, whilst 
after macerating and beating the inner bark, they obtained 
fibre which they wove into mats, baskets, hats and other articles. 
The flexible young branches have also been used for basket 
work, and the roots for fish-hooks. 
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The wood can be procured in the rough, or in a partly 
manufactured or manufactured state, from Vancouver and 
other British Columbia ports and from the Western United 
States. Between the end of the 1914-18 war and 1939, large 
quantities of the wood were received in Britain under the name 
of Western Red Cedar. 

T. plicata is used in Britain as an ornamental tree, for 
hedges, and also for silvicultural purposes. In parks and 
gardens either as clumps or as isolated specimens, it is a beauti¬ 
ful object, its leafy branches being retained to the ground-line. 
As a hedge is provides good shelter and stands annual pruning 
well. It is promising as a timber tree, and an idea of its value for 
the purpose can be obtained from its behaviour in Claudy House 
Wood Plantation, Gairletter, Benmore, Argyllshire. 1 This, one 
of the earliest plantations to be made in Britain, was made 
during the autumn of 1876 and 1877. It was originally 5 acres 
in extent, the soil being chiefly morainic in character, over- 
lying rocks which are chiefly mica-schists and schistose grits, 
at altitudes of 12-130 ft. above sea-level. The ground was 
thinly covered with oak. About 15 oak trees per acre were left 
and underplanting was carried out with a mixture of Douglas 
fir, Thuja plicata and a few larch spaced 4 ft. apart; 2-year 
seedlings and 2-year and i-year transplants were used, and the 
notching method of planting adopted. The oaks were even¬ 
tually removed, causing some injury to the young crop, and 
following their removal there was a serious loss in one part ot 
the plantation by wind-blown trees. In 1912 the average height 
of the Douglas fir was 70 ft. and of the Thuja 60 ft. The stems 
numbered about 890 to the acre and the volume of timber per 
acre, according to quarter-girth measurement to 5 in. diameter, 
deducting 1 in. for bark, worked out at Douglas fir, 5,000 cubic 
ft. per acre; Thuja plicata, 2,430 cubic ft. per acre, thus giving 
the high total of 7,430 cubic ft. per acre for 36 years’ growth. 
Whether T . plicata is a suitable forest tree for the warmer parts 
of the country is not certain, for timber produced by ornamental 
trees in the mild climate of Falmouth has been found to be 
worthless. In seasoning, considerable shrinkage occurred. The 
shrinkage was chiefly in the summer wood and it was so great 
that it caused triangular openings to appear between the annual 
rings, the openings being in. across. The autumn wood was 
not fractured, but the shinkage took place in the summer wood 

1 Tyunsactions of the Royal Scottish Arboricultural Society xxviii 
pt. 1, p. 107 (1914). 
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throughout the log. In cooler parts of the country the wood is 
normal. 

T. plicata withstands a good deal of shade and may be 
employed for underplanting thin woods. Its dense branch 
system makes it a suitable tree for the outskirts of plantations. 
Whilst trees 5-6 ft. high may be moved successfully, it is an 
advantage to place young trees in permanent places as early as 
possible and, even for gardens, trees 3 ft. high are often more 
satisfactory than larger ones; it is not, however, so difficult to 
re-establish as are many conifers. It succeeds on good loams, 
peat, and wet clayey soils, and withstands considerable cold. 
Diseases are rare in this country, but young trees have been 
known to be killed in large numbers by a fungus, apparently 
Botyrtis cinerea. A good deal of natural regeneration of this tree 
is going on in the National Pinetum, Bedgebury. 

Elwes and Henry, loc. cit., i, 184 (1906). 


Thuja Standishii (Gordon) Carriere. 

Japanese Arbor-vhve. 

Thuja gigantea var. japonica Franchet and Savatier; T. japonica 
Maximowicz; Thujopsis Standishii Gordon. Nezuko. 

A small tree 30-40 ft. high with a trunk 3-7 ft. in girth, 
frequently forked at a short distance from the ground. Bark 
thin, reddish-brown with grey patches, the outer bark peeling 
off in papery rolls. Branches horizontal with the branchlets in 
the same plane, 3-4 pinnate, drooping, not aromatic when 
bruised. Leaves on the main axis triangular, blunt and 
thickened at the apex; those of the lateral branchlets smaller, 
yellowish-green on the upper side, grey-green or glaucous in the 
lower half of the leaf beneath; surface without resin glands. 
Cones oblong, greenish-yellow when young, light brown when 
mature; scales 4-5 pairs, thin, flexible, the middle ones fertile. 
Seeds small with a thin membranous wing on each side, extend¬ 
ing beyond the apex and forming a cleft. 

T . Standishii differs from T. plicata in its shorter, blunter, 
glandless leaves, which are yellowish-green above and more 
distinctly glaucous beneath, and by the absence of a distinct 

odour when bruised. 

A native of the mountains of Central Japan, where it is now 
one of the rarest of the useful ornamental trees. In feudal times 
it constituted with four other conifers, Thujopsis dolabrata, 
Chamcecyparis obtusa, C. pisifera and Sciadopitys vertuillata , 
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the famous “ five trees of Kiso ” which were strictly preserved 
as “Tome-Id” (the preserved tree). 1 The largest natural 
groups of this species are said to occur at elevations between 900 
and i,8oo metres in the provinces of Yumoto, Bungo, Satsuma, 
Omi, Iwashiro, Shimotsuke and Uzen. It is also said to be wild 
in N. Korea. Wilson 2 says that the only place in which he saw 
the tree wild in quantity was in the ascent of Adzuma-san from 
Toge on the borders of Uzen and Iwashiro provinces, where on 
steep slopes it is common beyond the hot springs between 1,000- 

l, 300 m. altitude. He records its highest altitude as 1,800-2,300 

m. around Yumoto in the Nikko region. Fortune discovered 
it in gardens at Tokio in i860, and it was sent by him to 
Standish's nursery at Ascot. 

Wood soft, light, easily worked, durable; heartwood pale 
brown, sapwood lighter. The timber is cut into thin boards for 
the linings of walls and ceilings, sliding doors, boxes and bent 
woodwork. It is not, however, plentiful enough to possess much 
commercial value. 

T. Standishii succeeds in the British Isles under similar con¬ 
ditions to T. plicata, but is a less vigorous tree. Its yellowish- 
green foliage makes it a useful plant for positions where the 
more sombre hues of darker-leaved evergreen would be out of 
place. 

Thuja sutchuenensis Franchet. 

This species is not in cultivation and little is known about it. 
A description of the tree appeared in Journ. de Bot. (1899), 
p. 262, and from that the following notes have been taken: 

' ‘ A shrub or tree with a dense head of spreading branches 
and flattened branchlets. Leaves very short, the lateral ones 
curved at the apex, obtuse, boat-shaped, without glands, the 
facial leaves grooved. Cones terminating short branchlets; 
scales 8, overlapping, obovate, apex scarcely free, only slightly 
thickened. Mature cones not seen.” 

A very elegant species distinct from T . plicata by its more 
closely arranged and overlapping branchlets, and by the shorter 
leaves and the absence of glands. It also differs from T . Stan¬ 
dishii in branches and leaves. 

T. sutchuenensis is a native of N.E. Szechuen, Central 
China, and was collected by Pere Farges at an altitude of 1,400 
metres near Tchen-Kioe. 

Masters, Journal Linn&an Society (Botany), xxvi, p. 540. 

1 Forestry of Japan, 27 (1910). 

2 Wilson, Conifers of Japan, 75 (1916). 
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THUJOPSIS Siebold and Zuccarini. 

A monotypic genus allied to Thuja and for many yeai's 
included as a sub-genus of Thuja, after being known in gardens 
as Thujopsis, in fact the name has not totally disappeared 
amongst cultivators of trees, and it is not unusual to hear nursery 
employees refer both to the Japanese Thujopsis dolabrata, and 
the W.N. American Chamcecyparis nootkatensis as Thujopsis, 
the latter as T. borealis. However, the term is only correctly 
employed in connection with T. dolabrata , familiar to many 
people as Thuja dolabrata. Thujopsis differs mainly from 
Thuja by its larger leaves which are silvery on the under 
surface, the lateral ones axe-shaped, curved and pointed, the 
facial ones narrower and blunt, and by its rounder fewer-scaled 
cones with 3-5 seeds on each fertile scale, against 2-3 seeds in 
Thuja. However, the differences between Thuja and Thujopsis 
are more marked in the growing plant than in botanical details, 
and there would appear to be as much reason for separating 
T. orientalis from other species under the name of Biota orien- 
ialis, as in separating T. dolabrata, but to save additional 
confusion I have followed the Royal Botanic Gardens, Kew, 
in the latest edition of the Hand-List of Coniferce (1938), and 
Dr. Rehder, Manual of Cultivated Trees and Shrubs, ed. ii 
(1940). 


Thujopsis dolabrata (Linnaeus, f.) 

Siebold and Zuccarini. (Fig. 114.) 

Hiba Arbor-vitve. 

Dolophyllum sp. Salisbury; Platycladus dolabrata Spach; Libocedrus 
dolabrata Nelson; Thuja dolabrata Linnaeus, f. Asunaro; Asuhi. 

An evergreen tree 40-100 ft. high, or sometimes of shrubby 
habit. Trunk usually curved at the base and sometimes divided 
into two or more branches near the ground. Bark thin, reddish- 
brown, greyish in old and exposed trees, Assuring into long 
narrow strips, the outer bark sometimes scaling off in thin 
papery layers. Branches horizontal or erect; branchlets hori¬ 
zontal, stout, flattened. Terminal buds of main shoots distinct 
and pointed, covered by leaves, those of lateral shoots smaller 
and rounded. Leaves on the main axis rounded or short- 
pointed, only slightly larger than those of lateral branches, 
broader in comparison to length than in any species of Thuja , 
those of the upper and lower ranks pressed more closely to the 
branch and smaller than the side ranks; shining dark green 
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above, all except the upper rank hollowed below, marked with 
a broad white patch of stomata; surface without resin glands, 
giving off a faint odour of turpentine when bruised. Cones 
in. long; scales wedge-shaped, leathery or wood} 7 , with a promi- 



Fic. 114 .—THUJOPSIS DOLABRATA. 

a > spray with young female cone; />, under side of branchlet; r, male cone; d , stamen; 
e. expanded female cone; /, cone-scale with four erect ovules; g, seeds. 


nent, triangular, pointed and often hooked boss near the apex. 
Seeds three to five at the base of each fertile scale, thin, rounded, 
winged on each edge. 
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Two well-marked forms of this conifer occur wild in Japan : 

Var. australis (Henry) Dallimore. 

A tree 40-50 ft- high with a slender trunk and drooping 
branches, or occasionally found as a shrub in the shade of other 
trees. Branchlets flat, the lateral leaves with curved, hooded 
points' Cones broadly ovoid, the scales thickened at the apex, 
which ends in a blunt, triangular process. 

This is the form known in cultivation and may be regarded 
as the type. 

Var. Hondai Makino. 

A tree attaining ioo ft. in height with a trunk up to io ft. 
or more in girth. Branchlets more closely set and overlapping 
and leaves smaller and more crowded than in the preceding, the 
lateral leaves blunt and not curved inwards at the apex. Cones 
globular; scales not thickened at the apex, the boss reduced to a 
narrow ridge or short point. Seed wings broader than in var. 
australis. This is the northern form of the species. 

Of the garden forms the most noteworthy are: 

Var. nana Endlicher. 

Thuja lataevirens Lindley. 

Dwarf and compact in habit with slender, much-divided 
branchlets and bright green foliage. Introduced by J. G. Veitch, 
in 1861. 

Var. variegata Fortune. 

Leaves variegated with creamy white, the variegation often 
occurring in patches. It is less effective than the normal forms. 
Introduced by Fortune in 1861. 

T. clolabrata is easily distinguished from the Thujas by its 
stouter branches with distinct pointed terminal buds, by its 
larger leaves, which are conspicuously white beneath, and by 
there usually being three to five seeds to each fertile scale. 

It is an important forest tree in Japan. Wilson 1 saw the type 
growing wild near Toge Station at about 2,700 ft. altitude on 
the borders of Uzen and Iwashiro provinces, around Yumoto 
in the Nikko region, and in the valley of the Kiso-gawa. In the 
latter region it forms large forests at an altitude of 3,500-6,000 ft. 

He met with the variety Hondai on the Adzuma-san Mountain, 


1 Conifers and Taxads of Japan, 72-73. 



THUJOPSIS 633 

on the border of Iwashiro and Uzen provinces at elevations 
varying from 3,500-5,500 ft., which appeared to be the dividing 
line between it and var. australis. In Mutsu, the most northerly 
province of Hondo, it is common from sea-level to an elevation 
of 2,000 ft. in pure forests, also on Yake-yama Mountain up to 
1,700 ft. The forest on Yake-yama has been known for more 
than 200 years. 

The species was first collected by Kaempfer in 1712, but it 
was not introduced to Britain until 1853, when Thomas Lobb 
sent a small plant from the botanical garden Buitenzorg, Java, 
to Messrs. Veitch of Exeter, which died, but the species was 
reintroduced by Captain Fortescue, R.N., in 1859. Further 
plants were received in 1861, including the variety nana. 

Wood light, soft, not strong, fragrant, durable, without 
resin, yellowish, easily worked but liable to crack if not care¬ 
fully seasoned. It is used for building and engineering purposes, 
bridges, conduits, etc., and is a useful wood for railway sleepers, 
lasting 12-15 years in Japan without preservative treatment. 
Small boxes made of thin wood of this tree may be seen in the 
Kew Museums, but it is said not to wear well as thin boards. 

T. dolabrata is one of the celebrated “ five trees ” of Kiso. 
When the Tokugawa family started the government in Edo in 
the middle of the seventeenth century much attention was paid 
to forest administration, and there were considerable restric¬ 
tions to felling, certain species being rigorously preserved. 1 

These facts account for the preservation of handsome forests 
in certain districts. T. dolabrata is said to constitute 1.4 per 
cent of the State forests of Japan, and has a rotation period 
of 130-150 years; the rotation period in theTmperial forests, 
however, is 80-160 years. It is also largely planted in Japanese 
gardens. 

In Britain it is only valued as an ornamental tree, and the 
best specimens are found in the milder and moister parts of the 
country, such as the south and south-west counties of England, 
Wales, Ireland, and W. Scotland, although it succeeds in other 
parts. It requires sweet, permanently moist soil and appears 
to be better adapted to sandstone than to limestone formations. 
Plants raised from seed exhibit considerable variation in habit 
and develop very slowly for a number of years, some never 
getting beyond the bush stage. For this reason it is best to 
propagate it by cuttings taken from free-growing plants, leading 
shoots from erect branches being preferable for this purpose. 

1 For. of Japan (1910). 
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The Japanese recognize the difficulty in obtaining uniform stock 
from seed and prefer to raise their trees from cuttings for the 
formation of new forests. In Britain it is remarkably free from 
insect pests, and when planted under favourable conditions few 
evergreens are more effective. It is over 50 ft. high at Penjerrick, 
Falmouth. 

Elvves and Henry, loc. cit., ii, 202. 

TSUGA Carriere. 

Hemlock or Hemlock Spruce. 

This genus includes ten known species and a natural hybrid 
of evergreen trees of pyramidal habit found in temperate N. 
America, Japan, Formosa, China and the Himalaya. Branches 
horizontal, the branchlets numerous, slender, often pendulous 
at the tips. Winter buds both terminal and lateral, arising from 
the leaf axils of the current year's shoots. Leaves short, linear, 
usually blunt, thrown into a two-ranked arrangement by the 
twisting of the leaf-stalks, or spreading round the shoots, per¬ 
sistent for several years, closely set on shining, cushion-like 
projections which are separated by grooves; resin canals one 
in each leaf situated between the vascular bundle and the lower 
surface. Male and female flowers on the same tree. Malecatkins 
in the axils of the previous year's shoots, consisting of rounded 
clusters of spirally arranged, two-celled anthers. Female 
-flowers terminating the lateral shoots of the previous year, with 
roundish scales which are slightly longer than the bracts. Cones 
solitary, small, pendulous, ripening during the first year, but 
remaining on the tree until the following summer or autumn of 
the second year after the release of the seeds; scales leathery, 
overlapping; bracts inconspicuous, usually concealed beneath 
the scales. Seeds two on each scale with resin vescicles, winged. 

The slender drooping shoots taken in conjunction with the 
usually two-ranked arrangement of the leaves which have only 
one resin canal and the slender leaf-stalks pressed against the 
shoots are good distinguishing marks of Tsuga. Tsuga is the 

common name for the tree in Japan. 

The genus may be naturally divided into two sections as 

follows: 

1. Hesperopeuce. 

Branchlets not all in one plane. Leaves spreading all round 
the shoot, rounded or keeled above, bearing stomata on both 
surfaces. Cones oblong cylindric, composed of numerous scales. 
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2. Micropeuce. 

Branchlets all in one plane. Leaves pectinate, flat, grooved 
above, bearing stomata on the lower surface only. Cones ovoid, 
small, composed of few scales. 

Wood normally without resin ducts, brownish, heartwood 
rather darker than sapwood, variable in quality and sometimes 
brittle, at other times of good quality and easy to work. Good 
qualities are suitable for building purposes and for joinery, 
whilst much is used for box-making. The bark is rich in tannin 
and that of some species is used extensively in tanning opera¬ 
tions. 

The Hemlock spruces thrive in places where the atmospheric 
and soil conditions are on the moist side and are best planted in 
loamy soil. Propagation of the species is effected by sowing 
seeds in prepared beds out of doors or in pots or boxes in frames. 
Varieties can be increased by cuttings inserted in sandy soil in a 
close frame in July or by grafting in spring upon stocks of their 
respective types. The Tsugas form handsome decorative trees 
or bushes and T. heterophylla is sometimes grown under forest 
conditions in Britain. The Japanese and Chinese species may 
be utilized as substitutes for yew in decorative planting with a 
less sombre effect. 


Key to Tsuga. 



Evergreen trees with horizontal branches and slender branchlets 
Leaves linear, arranged rather like those of Abies, but leaving a 
cushion-like base on the shoot when they fall, less rough than in Picea. 
Differing from Abies by the cone-scales not falling apart when the 
seeds are ripe. 

B. Leaves appearing to be arranged in two ranks, margins entire. 

C. Young shoots glabrous. 

D. Young shoots light shining brown. Winter buds 
small, ovoid, reddish. Leaves in. long, 

notched at the apex, dark green above with well 
defined stomatic lines below. Cones ovoid, 
in. long. • T. Sic bold ii. 

DD. Young shoots yellowish. Winter buds with obtuse 
scales. Leaves about | in. long, entire or slightly 
notched at the apex, stomatic lines on under 
surface, indistinct. Cone up to $ in. long. 

T. formosana. 


CC. Young shoots hairy. 

D. Young shoots reddish-brown. Winter buds pear- 
shaped, minutely downy. Leaves in. long, 
notched at the apex, very similar to T. Sieboldii. 
Cones ovoid, about | in. long. 


T. diversifolia. 
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DD. Young shoots yellowish-brown or grey, hairy in 
the grooves, chiefly on the upper side of the shoot. 
Winter buds ovoid, glabrous. Leaves up to i in. 
long, notched at the apex, green above with 
inconspicuous stomatic bands beneath. Cones 
ovoid, about i in. long; scales sub-orbicular. 

T. chinensis. 

DDD. Young shoots reddish-grey, hairy. Leaves in. 
long, rounded or sharp-pointed at the apex, 
stomatic bands on the under surface conspicuous. 
Cones ovoid, in. long. . T. yunnanensis. 
DDDD. Young shoots grey with scattered hairs in the 

furrows between the leaf bases. Winter buds 
ovoid with downy scales. Leaves in. long, 
dark green above, with two white stomatic lines 
beneath. Cones ovoid or oblong, |-i in. long, 
with oblong scales. . . T. carcliniana. 

BB. Margins minutely toothed, young shoots hairy. 

C. Tree with several trunks from near the ground line. 
Young shoots slender, grey, very hairy. Winter buds very 
small, hairy. Leaves pectinate, in. long, dark green 
above with ill-defined stomatic bands beneath, tapering 
slightly to a blunt apex. Cones ovoid, |-i in. long, on 
short, slender stalks. . ... T. canadensis. 

CC. Tree with a single trunk. Young shoots slender, hairy, 
with mixed long and short hairs. Winter buds minute, 
ovoid, greyish-brown. Leaves in. long of uniform 
width throughout, dark green above with pale bands of 
stomata beneath. Cones ovoid, sessile, }-i in. long. 

T. heterophylla. 

CCC. Young shoots light brown. Winter buds flattened at the 
apex, scales downy. Leaves i-i| in. long, tapering to the 
apex, dark green above with two bands of silvery-white 
stomata below. Cones ovoid, up to i in. long. 

T. dumosa. 


AA. Leaves radially arranged. 

B. Young shoots brownish-grey, very hairy. Leaves closely set all 
round the shoot, curved and pointing forwards, J-i in. long, 
green or glaucous, stomata on each surface. Cones oblong- 
cylindric, up to 2J-in. long. . . . T. Mertensiana. 

BB. Young shoots hairy. Leaves spreading at right angles, about 
\ in. long. Cones cylindrical or oblong, about 2 in. long. Rather 
like T Mertensiana. . . . . . T. Jcfjreyi. 


Tsuga canadensis (Linnaeus) Carriere. (Fig- H 9 -) 

Eastern Hemlock. 

Abies americana Marshall; A. canadensis Michaux [not Miller] A. 
curvifolia Salisbury; Picea canadensis Link; Pinus americana Du Roi; P. 
canadensis Linnaeus. Canadian Hemlock; Hemlock Spruce; New England 
Hemlock; Spruce; Spruce Pine. 

A tree 60-100 ft. high and 9-12 ft. in girth in its native 
country, with the trunk often forked near the base, and a 
rounded head of branches. Bark of old trees brownish, deeply 
furrowed, scaly. Young shoots slender, greyish-brown, very 
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hairy. Winter buds minute, ovoid, with hairy scales. Leaves 
with a comb-like arrangement, the shorter ones on the upper 
side of the shoot, £-§ in. long, tapering slightly from the base 
to the blunt or rounded apex; lower surface with two well- 
defined white bands of stomata. Cones ovoid, £-1 in. long on 
slender stalks; scales few, roundish, striated, with entire 
margins, the concealed part minutely downy; bracts small, 
concealed. Seed small with an oblong wing; ripening the first 
autumn. 

Var. albo-spica Beissner. 

Tsuga canadensis argentea Hort. 

Tips of young shoots white. 

Var. compacta Seneclauze. 

Habit dwarf and conical, branches and leaves short. 

Var. gracilis Carriere. 

Branches spreading, branchlets sparse and drooping at the 
points. 

Var. Jenkinsii Bailey. 

This narrowly pyramidal form has slender graceful branches 
and small leaves. 

Var. macrophylla Hort. 

Leaves larger than in the type. 

Var. microphylla Sen6clauze. 

Tsuga canadensis parvifolia Beissner. 

A shrubby form with stout branches and short leaves up to 
£ in. long. 

Var. milfordensis Hort. 

Of compact habit with weeping branches. 

Var. nana Carriere. 

Tsuga canadensis minima Hort. 

A dwarf dense bush. 

Var. pendula Beissner. 

Tsuga canadensis Sargentiana Kent; T. c. Sargentii Bean. 

Branches short, pendent, forming a dense flat-topped mass 
of foliage. Found on the Fishkill Mountains, New York. There 
appears to be more than one form of this variety. 

T. canadensis differs from T . heterophylla in its forked 
trunk and in the leaf being more conspicuously narrowed 
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towards the apex with paler and more clearly defined stomatic 
lines. 

The eastern hemlock is a native of Canada, east of the 
Rocky Mountains, and of the E. United States, extending from 
Nova Scotia and New Brunswick westwards through Ontario 
to E. Minnesota, southwards to Delaware, S. Michigan, and 
Central-Wisconsin. It is also found on the Appalachian Moun¬ 
tains as far south as Alabama. It was introduced by Peter 
Collinson in 1736 and has been widely planted in Europe as an 
ornamental conifer. 

Wood rather soft, inclined to splinter, often knotty, durable, 
holds nails well, heartwood pale yellow or sometimes brownish, 
sapwood a little lighter in colour, but the distinction not great. 
Used for telegraph and telephone poles, sleepers, for inferior 
building purposes, boxes, crates, paper pulp, and other 
purposes. It is less generally useful and coarser than western 
hemlock. The timber is exported from Quebec, Montreal and 
other E. Canadian ports in boards and planks up to 16 ft. long. 

The bark contains 8-10 per cent of catechol and is much 
used for tanning purposes. See also under T. heterophylla. 

T. canadensis thrives throughout the British Isles and gives 
excellent results as an ornamental species up to a high altitude 
in the Scottish Highlands. It thrives in a variety of soils, but is 
most satisfactory in moist but open loam. As a forest tree it is 
inferior to T. heterophylla and is not utilized here for commer¬ 
cial planting. 

Sargent, Silva of N. America, xii, 63 (1898). 

Tsuga caroliniana Engelmann. (Fig. H 5 -) 

Carolina Hemlock. 

Abies caroliniana Chapman. Crag Hemlock; Hemlock; Southern 
Hemlock. 

An elegant tree of compact, pyramidal habit attaining, in 
N. America, a height of 70 ft., and a trunk girth of 6 ft. Bark 
reddish-brown, deeply fissured, scaly. Young shoots shining 
grey with scattered, short hairs in the furrows between the leaf 
bases. Winter buds ovoid with downy scales. Leaves arranged 
in two opposite ranks, those on the upper side of the shoot the 
shortest, in. long, with a rounded apex, dark shining green 
and grooved above with two well-defined white bands on the 
lower surface. Cones on the short shoots ovoid or oblong, £—1 
in. long, with oblong, rounded, downy scales which spread 
widely when the cone is mature. Seed with a long wing. 



TSUGA 639 

This species closely resembles T. diversifolia, but has longer 
leaves which are scarcely notched at the apex. 

As a native tree it has a limited range, being only known 
from the S. Alleghany Mountains, where it is found at an eleva¬ 
tion of 2,500-3,000 ft. It was introduced to Britain in 1886, but 


d v 20 



Fig. i 15.— TSUGA CAROLINIAN A. 

a, spray; b, winter bud and pubescent upper side of shoot; c, glabrous under-side of 

shoot and leaf; d, section of leaf. 

grows very slowly in this country, and we know of no specimens 
of any considerable size. 

T. caroliniana has similar economic properties to T. 
canadensis, but is not plentiful enough to be of much value. 
Cultivation similar to that of T. canadensis. 
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Tsuga chinensis (Franchet) Pritzel. (Fig. 116.) 

Chinese Hemlock. 

Tsuga yunnanensis Masters (in part); Abies chinensis Franchet. 

A hemlock 100 or more ft. high in China, or occasionally a 
small, densely pyramidal tree. Young shoots with a yellowish 
tinge, more or less hairy. Winter buds ovoid, glabrous. Leaves 
up to 1 in. long, rounded and minutely notched at the apex in 



Fig. i 16.— TSUGA CHINENSIS. 

a, branchlet; b. winter bud; c. under-side of leaf and shoot; d, section of leaf, showing 

single resin canal; e, cone. 

adult trees, with inconspicuous lines of stomata on the lower 
surface, margins entire or with minute short teeth in young 
plants. Cones ovoid, about I in. long and broad, with polished 
rounded scales which are turned inwards at the summit. 
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Distinguished from T. diversifolia by its longer and wider 
leaves, and from T. Sieboldii by its hairy shoots. A tree of wide 
distribution in Central and W. China, being fairly abundant in 
the extensively forested regions of W. Szecluien. The wood is 
there used for shingles and for building purposes. Introduced 
by Wilson for Messrs. Veitch in 1900, but it appears to be of 
slow growth as none of the cultivated plants are of any great 
size. 

The trees described by Miss Dorothy G. Downie under the 
names T. calcarata, T. Forrestii , T . patens and T. Wardii , from 
material collected in Hupeh and Yunnan, appear to be mere 
forms of the variable T. chinensis, and a fifth species T. dura, 
does not appear to be specifically distinct from T. yunnancnsis. 

Masters, Gardeners’ Chronicle, 1906, p. 236, fig. 93 (as T. ynnnanensis)’, 
Wilson, Plantce Wilsonrv, ii, 37 (1914). Sot. Mag,, t. 9193 (1930). 


Tsuga diversfolia (Maximowicz) Masters. (Fig. 117.) 

Northern Japanese Hemlock. 

Tsuga Sieboldii var. nana Carriere. 

A tree of pyramidal outline, similar to Tsuga Sieboldii in 
habit but usually of smaller dimensions, height 50-80 ft. with 
a trunk up to 7 ft. in girth. Bark red. Young shoots reddish- 
brown, hairy. Buds pear-shaped, minutely downy. Leaves 
arranged like those of T. Sieboldii, but usually shorter and less 
polished, in. long, with entire margins. Cones with very 
short or rudimentary stalks, ovoid, about 5 in. long, with 
rounded-oblong, polished scales which have bevelled margins. 
Seed wing short, not decurrent. 

Distinguished from all the other hemlocks by its hairy shoots, 
and leaves with entire margins. 

A native of Japan, where it has a more northerly distribution 
than T. Sieboldii. Wilson 1 states that it is a common inhabitant 
of the forests of nearly all the mountains of Central and S. 
Hondo. Although introduced into cultivation as long ago as 
1861, it has never attained any considerable size in this country 
and specimens more than a few feet high are rare. Sargent* says 
of this tree: “ The great forest which covers the Nikko Moun¬ 
tains at an altitude of more than 5,000 ft. is composed almost 
entirely of the northern hemlock, Tsuga diversifolia, which is 
distinguished by its bright red bark, small leaves and small 
cones. This hemlock forest, which is the only forest in Hondo 

1 Conifers of Japan, 50 (1916,). 2 Forest FI. of Japan, 81 (1894). 

2 T 
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which seems to have been left practically undisturbed by man, 
is the most beautiful which we saw in Japan.” 

Cultivation and economic uses similar to those of T. 
Sieboldii. 



Fic. ny.— rSUGA PI VERSFOLIA. 

a, spray; b, winter bud; c. undcr-side of shoot and leaf; d. section of leaf, showing 
single resin canal; e, cone; /, cone-scale with small bract; g, cone-scale, inner side, with 

seeds; h, seed. 


Tsuga dumosa (D. Don) Eichler. (Fig- 118.) 

Himalayan Hemlock. 

Abies Brunoniana Lindley; A. dumosa Loudon; Pinus Brunoniana 
Wallich; P. decidua Wallich; P. dumosa D. Don; Tsuga Brunoniana 
Carriere. Fragrant Fir; Himalayan Hemlock Spruce; Himalayan Hemlock 
Fir; Indian Hemlock Fir. 

A tall pyramidal tree with gracefully drooping branches, 
attaining in the Himalaya a height of 120 ft., with a trunk girth 
of 28 ft. Bark thick and rough. Young shoots light brown, 
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hairy. Whiter buds rounded, flattened at the apex, with downy 
scales. Leaves i-i£ in. long, narrow linear, tapering gradually 
from the base to the apex which is acute and recurved, margins 
toothed, upper surface dark green and grooved, lower surface 



Fig. 118 .—TSUGA DUMOSA. 

a, spray; b, pubescent upper side of shoot with winter buds; c , glabrous under-side 

of shoot and leaf; d, section of leaf. 

silvery white with two broad bands of stomata. Cones ovoid, 
sessile, ^-1 in. long, made up of rounded, striate, shining scales. 
Seed with the oblong wing two-thirds the length of the scale. 

T. dumosa is distinguished amongst other species by its 
drooping habit and long, slender leaves. 

In the Himalaya it forms a beautiful and stately tree extend¬ 
ing from Kumaon to Bhutan at elevations ranging from 8,000- 
10,000 ft. It was discovered by Captain Webb in N.W. 
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Nepal and was introduced to England in 1838. One of its 
coniferous associates in the Himalaya is Picea spinulosa, while 
with it grow Rhododendron grande, R. Falconeri and other 
species. 

The economic properties of this species are not of great 
importance. The timber is inferior in quality to that of several 
other Himalayan conifers and it is probably too far removed 
from a marketable centre to give it any special value as a pulp 
wood. It was employed to some extent for shingles and the 
bark is used for roofing purposes. Incense is also obtained 
trom the tree. Wallich’s name of Pinus decidua was given 
on account of the early fall of the leaves from broken or cut 
branches. 

Its cultivation in Britain is restricted, owing to its being 
tender. Good specimens arc occasionally seen in the milder parts 
of the country and there is one nearly 70 ft. high at Bocconoc, 
Cornwall. It should be grown more in gardens in the south¬ 
west counties of England, for it is a very beautiful tree. 

R. S. Troup, The Silviculture of Indian Trees, iii, 1155 (1921' 


Tsuga formosana Hayata. 

Formosan Hemlock. 

A new species of hemlock described by Hayata, and based 
on specimens found on Mount Morrison, Formosa, by S. 
Nagasawa in 1905. Young shoots slender, pale yellowish, with¬ 
out down. Buds with obtuse scales. Leaves about \ in. long, 
rounded, entire or minutely notched at the apex, margins with¬ 
out teeth, lower surface with indistinct lines of stomata. Cones 
about -£ in. long; scales roundish, pale brown, brad very short. 
Seed with a wing twice its length. 


Tsuga heterophylla (Rafinesque) Sargent. (Fig. 119*) 

Western Hemlock. 

Tsuga Albertiana (A. Murray) Seneclauze; T. Mertensiana quoad descr 
[not (Bongard) Carriere]; Abies Albertiana A. Murray; A. Bridgesii Kellogg, 
A. heterophylla Rafinesque; A. Mertensiana Lindley and Gordon. Alaska 
Pine; Hemlock; Hemlock Spruce; Prince Albert Spruce; Western Hemlock 

Spruce. 

A tall stately tree of narrowly pyramidal habit with a 
slender, spire-like crown, attaining in N. America a height of 
200-250 ft. with a trunk 20 or more ft. in girth. Bark of old 



Fig. i 19 .—TSUGA HETEROPHYLLA and T. CANADENSIS. 

Tsuga hctcrophylla. — a, spray with female cones; b. under-side of shoot with bud and 
leaves showing bands of stomata; c, branchlet with cluster of male cones; d, male 
cone; e, section of leaf with central resin canal below the vascular bundle; /, cone- 
scale with two seeds. T. canadensis. — g, branch with cone; h, under-side of shoot and 

leaves; i, section of leaf. 
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trees reddish, 1 in. or more thick, deeply furrowed into scaly 
ridges. Young shoots slender, drooping at the tips, greyish, 
hairy with long and short hairs intermixed. Winter buds 
minute, ovoid, greyish brown. Leaves spreading, arranged in 
two ranks, the shorter ones on the upper side of the shoot, 
narrowly oblong, J-f in. long, uniform in width, the margins 
with minute spine-like teeth, grooved on the upper side, two 
ill-defined stomatic bands beneath. Cones without stalks, f-i 
in. long; scales few, spatulate, nearly twice as long as broad, 
margin entire, bevelled; bracts small, concealed, lozenge¬ 
shaped. Seed- wing about threequarters the length of the scale. 

Allied to T. canadensis, but differing in its unforked trunk, 
spire-like leader, uniform width of leaf, and less clearly defined 
stomatic lines. 

This beautiful conifer is a native of the W. Coast of N. 
America, extending from S.W. Alaska, where it forms the 
greater part of the coast forest, to British Columbia and N. Cali¬ 
fornia, the finest trees being found in the coastal region of 
British Columbia, Washington, and Oregon. It was introduced 
by Jeffrey in 1851 and named Abies Albertiana in 1863 by 
Andrew Murray in honour of the Prince Consort. 

Wood hard, tough, close-grained, durable, holds nails well, 
and takes a good polish; heartwood yellowish-brown, sapwood 
paler. Used for general carpentry and joinery work in buildings, 
also for boxes, and extensively for railway sleepers, shingles, 
and for paper pulp. The wood is superior to that of other 
American hemlocks and the quantity available for cutting has 
been estimated as 100 billion board ft. in the United States 
alone. For particulars of strength and durability see A 
Handbook of Empire Timbers, 26 (Empire Marketing Board 

j 932 ). 

The demand for western hemlock is increasing and it can be 
procured in square timber up to 24 in. side and upwards of 20 ft. 
long, whilst it is also procurable as deals and planks up to 32 ft. 
in length, for railway sleepers, and other sizes as desired. It is 
shipped from Vancouver and other British Columbian ports 
and from the Western United States. In addition to its value as 
lumber, it is used extensively for pulping for paper manufacture. 
Hemlock takes second place to spruce in the quantity consumed 
by paper manufacture. The tenacious properties of hemlock 
wood enable it to hold nails well, hence its peculiar value as a 
box-wood. Hemlock wood is used for fuel in many places. Its 
relative fuel value per unit value of dry wood is 61 against 100 
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for hickory, and 13 cords of western hemlock is regarded as 
being the equivalent of 1 ton of coal. 

Hemlock bark is generally rich in tannin and the bark of the 

American species is used very extensively in the tanning 

industry. Western hemlock is richer in tannin than the eastern 

American species, the figures being given as 10-12 per cent and 

8-10 per cent respectively. Hemlock bark is stated to supply 

about two-thirds of the requirements of tanneries in W.N. 

America. Broken and ground bark for tanning purposes may 

be seen in the Kew Museums. An interesting exhibit at Kew is 

that of “ bread ” made by the N. American Indians in times 

of scarcity from the inner bark of the western hemlock. It forms 

a reddish-brown, fibrous, unappetising mass. A resinous- 

looking extract used in medicine, and halibut hooks made 

from roots, are other interesting examples of the uses of 
hemlock. 

Western hemlock is a favourite decorative tree in Britain, 
where it gives excellent results from the South of England to the 
Scottish Highlands. Its value for this purpose lies in its graceful 
habit and spire-like crown, the branches being made up of 
innumerable branchlets which are lighter and more graceful 
than those of pine, spruce or fir. It is sometimes planted under 
forest conditions in Britain, but there are no plantations old 
enough to enable a correct estimate to be made of its worth for 
forestry; the presumption is, however, that it will prove inferior 
to better known trees for that purpose. T. hetcrophylla succeeds 
in a great variety of soils, from sandy loam to that approaching 
stiff clay. It also succeeds in peaty soil. The best results are 
obtained in deep loam of moderate density that never becomes 
very dry, in places where the atmospheric conditions are on the 
moist side and free from impurities. For these reasons, excep¬ 
tionally fine and rapidly grown specimens are found in the 
valleys and glens of Wales, N. England and Scotland, whereas 
growth in the neighbourhood of manufacturing towns is less 
satisfactory. The mistake is sometimes made of planting this 
tree in the small gardens of suburban residences, where it is 
quite out of place. To be seen at its best it must have ample 
space for development. Seeds form the best means of propaga¬ 
tion, although cuttings can be rooted. Bark beetles sometimes 
injure this tree in America, but in this country it is singularlv 
free from insect pests. There is a good deal of natural regenera¬ 
tion of this species in the National Pinetum, Bedgebury. 

Sargent, Silva N. America, xii. 
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Tsuga JefTreyi Henry. 

(Tsuga Mertensiana x T. heterophylla.) 

Tsuga Mertensiana var. JefTreyi Schneider; T. Pattoniana var. Jeffrey! 
Henry; Abies Pattonii Jeffrey. 

This tree was for a long time regarded as a form or variety 
of Tsuga Mertensiana (Pattoniana), but differs markedly from 
that tree in the following characters. Foliage dull or dark green, 
not grey or glaucous green. Leaves spreading at right angles 
to the shoot and not pointing forwards, about \ in. long, and A 
in. or less broad, margins usually finely but obscurely toothed 
in the upper half; upper surface flattened, distinctly grooved 
almost to the rounded apex, lower surface with lines of stomata 
the whole length of the leaf, upper surface with a few broken 
lines of stomata near the apex. Cones cylindric oblong up to 2 
in. long. 

According to A. Murray 1 this hemlock was raised at Edin¬ 
burgh 2 in 1851 from seeds collected on the Mount Baker range 
in British Columbia by Jeffrey, but the dried specimens received 
subsequently from him are the ordinary grey-leaved form of 
T. Mertensiana. Tsuga Jeffreyi was only known as a cultivated 
tree until a few years ago, when a young plant identical with it 
was discovered by Mr. M. Hornibrook among some seedling 
conifers which had been dug up when a few inches high in the 
mountains behind Cowchan Lake, Vancouver, and sent to him 
for cultivation at Knapton, Queen's County, Ireland. 

T . Jeffreyi appears to occupy a position midway between 
T. heterophylla and T . Mertensiana , and the view expressed by 
Henry 3 is that it is a hybrid between these species. This view 
is supported by the fact that both the assumed parents are found 
growing together on the Mount Baker range, and in Vancouver. 

There are small trees of this hemlock, evidently of consider¬ 
able age, at Kew, Woburn and Westonbirt, and younger plants 
elsewhere. It will perhaps prove to be not uncommon when 
looked for, having probably been passed over as a green-leaved 
form of P. Mertensiana. 

This plant is of no economic importance. In cultivation it 
may be treated as other hemlocks. 

McNab, Proceedings of the Royal Irish Academy, ii, 209 (1875)# 
Journal of the Linncean Society, xix, 208 (1882). 

1 Proceedings Horticultural Society , ii, 202 (1863). 

2 The original tree in the Edinburgh Botanic Garden is dead, but a 
seedling, now several feet high, has since appeared as a casual along with 

a species of Rhododendron sent from the Selkirks. 

3 " Notes on Hybrid Conifers " (Proceedings of the Royal Irish 

Academy, September, 1919, p. 56). 
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Tsuga mertensiana (Bongard) Carriere. 

Mountain Hemlock. 

Tsuga Hookeriana Carriere; T. Pattoniana S6neclauze; Abies Pattoniana 
Jeffrey; A. Williamsonii Newberry; Hesperopeuce Pattoniana Lemmon; 
Pinus Mertenseniana Bongard; P. Pattoniana Parlatore. Alpine Hemlock; 
Patton’s Hemlock; Weeping Spruce. 

A tree occurring at high elevations in W.N. America, where 
it occasionally attains a height of 150 ft. with a girth of 15 ft., 
its average height being below 100 ft. Bark dark reddish brown, 
scaly, very thick and roughly corrugated in old trees. Young 
shoots brownish-grey, densely hairy. Branchlets unequal in 
length, the shorter ones arising on the upper side of the longer, 
forming a tufted spray of foliage. Leaves closely set, spreading 
all round the shoot, more or less curved and pointing forwards, 
f-i in. long, with a rounded or short-pointed apex; upper sur¬ 
face convex and keeled towards the tip, lower surface rounded 
and grooved towards the base, with inconspicuous lines of 
stomata on each surface, giving the foliage a greyish or glaucous 
tinge. Cones sessile, oblong, cylindrical, slightly narrowed at 
the base and apex, up to 2\ in. long, and 1 in. wide when 
expanded; scales thin, broader than long, downy, margin 
irregularly toothed, spreading when ripe. Seeds bright brown, 
tV in. long, with wing up to Vrr in. long, and J in. wide. 

Var. argentea (Beissner) Sudworth. 

Leaves very glaucous; an effective tree. 

T . Mertensiana may be distinguished by its spirally arranged 
greyish or glaucous leaves, and by its cylindrical cones which 
are larger than those of any other species. 

This tree has a similar distribution to T. heterophylla in 
W.N. America, but extends farther south in California. It is 
generally an alpine species, occasionally reaching 11,000 ft. 
altitude, when it becomes very stunted, and has erect cones. In 
the Pacific region it is found at sea-level. In British Columbia 
it ascends to an altitude of 2,000-3,000 ft. It was introduced 
into cultivation in 1854 by Win. Murray, who found it on Scott's 
Mountain, British Columbia; but it grows slowly in this country, 
and specimens 40 ft. high are rare. 

Wood light, soft, close-grained, rather brittle, polishes well; 
heartwood brown, with a pinkish tinge, sapwood lighter. Used 
for building purposes, fencing, fuel, etc. 

T. Mertensiana forms a handsome decorative tree, its 
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shapely habit, dense branch system, and glaucous leaves com¬ 
bining to make it an attractive and useful evergreen, but it is 
more at home amidst the hills of Wales and Scotland than on 
low ground near smoky towns. Soil conditions similar to those 
recommended for T. heterophylla are suitable for this tree. Its 
only value here is as a garden or park specimen. 


Tsuga Sieboldii Carriere. 

Southern Japanese Hemlock. 

Tsuga Tsuja A. Murray; Abies Araragi Loudon; Abies Tsuga Siebold 

and Zuccarim; Pinus Araragi Siebold; P. Tsuga Antoine. Japanese Hemlock 
Spruce; Tsuga. 

A tree ioo ft. high and 12 ft. in girth in its native localities, 
but of much smaller dimensions in cultivation. Bark thin, grey, 
furrowed. Young shoots light, shining brown, without down. 
Buds small, ovoid, reddish. Leaves mostly arranged in two 
opposite ranks, variable in size, \ in. long, the shorter ones 
usually on the upper side of the shoot and spreading outwards 
at right angles to it, shining dark green and grooved above, 
entire, notched at the rounded apex with two well-defined bands 
of stomata on the lower surface. Cones ovoid, £ in. long; 
scales rounded, glossy, with a bevelled margin; bracts con¬ 
cealed, very short with a cleft apex. Seed wing decurrent. 

Recognized by its polished, notched, yew-like leaves and 
hairless shoots. 

This hemlock occurs wild in the mountain forests of S. 
Japan, where it has much the same distribution as Abies firma. 
According to Wilson the finest trees are found in the moist, rich 
mountain forests of Shikoku, S. Hondo, and Kyushu. 

Wood , light, slow-growing, moderately hard; heartwood, 
reddish-brown, sapwood lighter. It is sometimes prettily 
marked and such timber is esteemed for furniture. Its chief 
uses, however, are for building purposes and paper pulp. The 
bark is rich in tannin, and it is one of the chief tanning barks of 
Japan. 

In Britain its use is confined to ornamental planting, and it 
is generally seen as a bush or small tree of dense habit. The 
yew-like foliage is less sombre than that of the common yew, 
and the habit less stiff, therefore it can be planted with advan¬ 
tage as a change from that tree. It succeeds in any good garden 
soil where the atmospheric conditions are suitable, and is 
increased by seeds or cuttings. 
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Tsuga yunnanensis Masters. (Fig. 120.) 

Yunnan Hemlock. 

Tich sha. 

A tree 100 or more ft. high in China with a trunk up to 20 ft. 
in girth, and stout branches. Young shoots reddish-grey, 
covered with dense, stiff hairs above. Leaves in. long, 



Fig. 120.—TSUGA YUNNANENSIS. 


a, spray; b, portion of pubescent upper side of shoot, and leaf; c, glabrous under-side 

of shoot and leaf; d, section of leaf; e, cone. 

rounded or acute, and entire at the apex with two conspicuous 
white bands of stomata beneath. Cones ovoid, in. long; 
scales few, roundish, slightly reflexed at the apex. 
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Native of Yunnan and W. Szechuen. According to Wilson 
it is a much more local tree than T. chinensis, from which it is 
readily known by its narrower leaves, which are entire and 
not notched at the apex, and by its smaller, dull-coloured cones. 
The wood is used for shingles, and for building purposes in 
China. 1 

I have seen the true Tsuga yunnanensis from the Marquis 
of Headfort’s estate at Headfort, Kells, Ireland, where a young 
plant appears to be making vigorous growth. This species with 
T. chinensis suffers severely from spring frosts in the National 
Pinetum, Bedgebury. 


WIDDRINGTONIA Endlicher. 

Cypress Pines. 

Pachylepis Brongniart. 

S. and tropical African evergreen trees, or occasionally 
shrubs, belonging to the tribe Cupressince and closely allied to 
Callitris. Leaves of juvenile plants spirally arranged, linear, 
flat, long-pointed; on older trees (except on ltmg shoots) scale¬ 
like and arranged in alternating opposite pairs; on long shoots 
usually intermediate, but sometimes juvenile and mature types 
of leaves and transitional forms are found. Male and female 
flowers borne on the same plant; the former terminate short 
shoots and are small, solitary, and stalkless; the female flowers 
axillary, shortly stalked or sessile; usually composed of 2 pairs 
of scales, each bearing 5 or more ovules at the base. Cones ovoid 
or globose, erect, woody, smooth or rough, persisting for some 
time after shedding the seed. Seeds numerous, oval or ovoid, 
sometimes curved, with 2 wings. Cotyledons two. 

Differs from Callitris in its smaller leaves, arranged in pairs, 
and (normally) 4 scales to the cone. 

Wood of good quality, fragrant, easily worked, durable, 
and useful for similar purposes to that of Pinus Strobus. 

The Widdringtonias can be grown out of doors in the mildest 
parts of Britain, but have no value for silvicultural purposes. 

The name was given in honour of Edward Widdrington, 
who worked on the Coniferce during the late years of the 
eighteenth and early years of the nineteenth centuries. 

Masters, Jonrn. Linn. Soc., xxx, 205 (1893), and xxxvii, 267 (i 9 ° 5 )- 
Flora of Trop. Africa, vi. Sect. 2, pt. 2; Sim, For. Flora of Cape Colony 
(1907) and Native Timbers of S. Africa (1921). 

1 Wilson, A Naturalist in China, i, p. 225 (1913). 
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Widdringtonia cupressoides (Linnaeus) Endlicher. 

Sap ree-wood. 

Callitris cupressoides Schrad. Berg Cypress. 

A shapely shrub 6-12 ft. high, main branches 3-8 in. in 
diameter. Branchlets compact, erect. Leaves of young plants 
up to ^ in. long, adult leaves small, closely pressed, triangular, 
blunt. Cones with 4 relatively smooth scales, f in. long and 
wide, 2 of the scales broader than the other pair. 

Distinguished from W. juniperoides by its dwarf habit and 
smooth scales. 

Native of Table Mountain range and extending east and 
north to Natal and the Drakensberg. 

The timber is of no commercial importance. 

Widdringtonia dracomontana Stapf. 1 

A plant allied to (and by Sim said to be inseparable from) 
IV. cupressoides, from which is differs in its rough cone-scales. 

Found in the Drakensberg range in Natal (Weenen District, 
and the headquarters of the Bushman’s River between Catkin 
Mountain and Mont aux Sources), forming isolated woods or 
clumps at high altitudes. 

Economic uses as in W. juniperoides. 

Widdringtonia equisetiformis Masters, based on a specimen 
at Kew (Baur, 1164) from the Katbergen, Stockenstrom, Div. S. 
Africa, turns out on further investigation to be only a cultivated 
form of Callitris robusta . 2 It was probably introduced at a 
mission station. 

Widdringtonia juniperoides (Linnaeus) Endlicher. 

Clan william Cedar. 

Callitris arborea Schrad; Cupressus juniperoides Linnaeus. Cedarboora. 

A widely branched tree 20-60 ft. high. Leaves of juvenile 
plants spirally arranged, £-£ in. long, glaucous green. Those of 
long and leading shoots of older trees also spirally arranged, but 
shorter. Other leaves scale-like, in alternating pairs, covering 
the twigs, apex blunt. Cones solitary or several together, on 
short, lateral shoots, J-f in. long and wide before expansion, 
globose; scales normally 4 (occasionally 6); woody, warted, 
strongly spurred near the apex. Seeds angular, narrowly 
winged, resinous. 

1 Kew Bull., 1918, 206. 

2 Journ. Linn. Soc., xxxvii, 332 (1906). 
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Found on the Cedarberg mountains, where the forests repre¬ 
sent an area of about 60 square miles. The altitude ranges from 
3,000-4,000 ft., the best trees being found below 3,450 ft. The 
winters in this region are very cold and wet, the rest of the year 
hot and dry. 1 he annual rainfall varies between 20-40 in., and 
the precipitation is confined to winter. 

Wood moderately hard, yellowish, clean, fragrant, easily 
worked, practically tree from insect attack, and much used for 
cabinet and furniture manufacture. It withstands damp well, 
and is durable when used for posts, but liable to injury from 
ground fires. From leaves, cones, and wood a hard resin is 
obtained, whilst the bruised leaves taken with brandy are said 
to have diuretic properties. 

This tree seeds and regenerates well, but is very inflam¬ 
mable, and considerable losses have taken place through forest 
fires. \\ ith protection from fire it is a good tree for hot and 
dry places, and the possibilities of extended cultivation are 
occupying the attention of the S. African Forest Service. 

Sim, luc. cil. 


Widdringtonia Schwarzii Marloth. 

A well branched tree 50-80 ft. high. Leaves short, thick, 
blunt, closely pressed, arranged in 4 rows, and densely covering 
the shoots. Cones ■£—J in. across when expanded, cone-scales 
more or less waited, and about i in. wide. 

Closely allied to W. junif>eroidcs, but differing in its smaller 
thicker, and blunter leaves and relatively smaller cones 

Found in the Willowmore district. Cape Province. 


Widdringtonia Whytei Rendle. 1 

Milanji Cedar. 

Widdringtonia Mahoni Masters. 

A large tree up to 140 ft. high with a clear trunk of half the 
height, and 15 ft. in girth. Bark of old trees very thick, fibrous, 
the outer layer shed annually. Branches symmetrical in young 
trees, forming a wide-spreading head in old trees. Branchlets 
divided into small spray. Leaves of the juvenile state spirally 
arranged, glaucous green, up to 1 in. long, 1V—12 in. wide, long- 
pointed, gradually becoming smaller as the tree advances in age 
until they are scale-like, arranged in opposite pairs and pressed 
close to the shoot. Cones ovoid, in. across, \-i in. long; 
scales 4, one pair slightly shorter than the other, woody, 

1 Trans. Linn. Soc. t ser. 2, Bot. iv, 60, t. 9, figs. 6-11 (1894). 
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roughened with small warts, narrowed to and conspicuously 
spurred near the blunt apex. Seed ovate or lance-shaped, dark 
brown, with two wide-spreading wings. 

The Mlanji cedar was first reported from the Mlanji Moun¬ 
tains by Mr. Alexander Whyte in 1891. It has since been 
reported from Zomba, Melsetter, Chimanimani, and the N. 
Transvaal. The late Dr. Masters named the tree from the 
Chimanimani range, Rhodesia, W. Mahoni, by reason of its 
dull, dark green (not glaucous green) leaves and its more oval, 
short-stalked cones. As these characters have since been found 
to be unreliable the tree is now included with IT. Whytei. Mr. 
Whyte 1 described the Mlanji cedar as the most prominent tree 
in the forests in 1892, but reported that it was fast disappearing 
through the prevalence of forest fires. In 1895 Mr. John 
McClounie made an official survey of the forests and reported 
to the Colonial Office the following year. 2 He estimated that the 
best forest occupied 700-800 acres of the plateau round the 
source of the Tuchila river; there were 200 acres around the 
Likubula and a further 100 acres about the Luckenya, 
averaging altogether about 150,000 large trees. These trees 
were protected, and as early as 1895 plantations had been 
started elsewhere. A good deal of subsequent planting has been 
done in the Shire Highlands, and Hutchins reported 3 that 
“ planted trees are doing well in Kenya Colony/' 

Wood yellowish or light yellowish-brown, fragrant, straight¬ 
grained, easily worked, of excellent quality, equalling the best 
yellow pine, and suitable for general building purposes. It is 
one of the most useful timbers of the region and may become 
one of the most important soft-woods of the African continent. 
As the wood is very inflammable, trees are easily injured by 
forest fires. 

W. Whytei thrives in Cornwall, and a tree grew well for a 
number of years in the garden of the late Mr. Osgood Mackenzie 
in Ross-shire. 

1 Kew Bull., 1892, pp. 121-124. 

2 Loc. cit., 1896, pp. 216-217. 

3 Forest. Rep. Kenya Col. 




SUPPLEMENT 
METASEQUOIA S. Miki. 

A genus with affinities to Sequoia, Taxodium and Glypto- 
strobus founded in 1941 by the Japanese palaeobotanist, S. 
Miki, during a revision of species of fossil Sequoias . He found 
that some of the earlier species ascribed to Sequoia differed 
from others and isolated four species under the new name of 
Metasequoia. They had been collected in widely separated 
areas, M. Heeni in North America, M. japonica and M. 
disticha in Japan, and M. chinensis in Manchuria and Sag- 
halien. Mr. Miki's work excited little interest except amongst 
palaeobotanists but, when a living species of this fossil genus 
was discovered in Central China in 1945, it became of world¬ 
wide importance to botanists, arboriculturists, and foresters. 
Particulars concerning its discovery, distribution and intro¬ 
duction to other countries is given after the description of this 
recently introduced tree. In general appearance the living 
species bears a resemblance to Taxodium and Glyptostrobus . 
It is a deciduous tree of considerable size with brown scaly 
bark, fairly erect branches with drooping branchlets, persis¬ 
tent ones with axillary and terminal buds, and fine, budless 
ones that fall in autumn. The leaves are bright green in sum¬ 
mer, reddish brown in autumn. From drawings, the cones 
seem to resemble those of Sequoia sempervirens more closely 
than those of Taxodium or Glyptostrobus. 

Metasequoia glyptostroboides Hu et Cheng. 

Shui-sa (Water Fir or Water Spruce). 

A tree up to 115 ft. high with a trunk diameter of or 
more ft. covered with brown, scaly bark. An illustration of an 
old tree in China is suggestive of Cunninghamia lanceolata as 
seen in the British Isles. Branches ascending, bright brown 
when young, darkening with age. Branchlets of two kinds, 
persistent and deciduous. The persistent bright brown when 
young, shallowly ridged, carrying the deciduous branchlets, 
numerous growth buds and a few leaves. The deciduous 
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branchlets bear ample leafage, are angled by the long, ap- 
pressed leaf bases, and bear no growth buds. Buds opposite, 
or sometimes sub-opposite, usually in pairs at the base of the 
deciduous branchlets, but sometimes solitary between the 
branchlets. They are small, conical, with light brown scales 
and sometimes appear as though seated on short stalks. Ter¬ 
minal buds with rather loose pointed scales; all are non-resin- 
ous. Leaves linear, curved, pectinately arranged with the long 
sheath-like base pressed close to the shoot. They are up to i£ 
in. long and about 1/12 in. wide, but may be larger on very 
vigorous shoots, the upper surface bright green, the under sur¬ 
face slightly glaucous with stomata, in autumn they turn 
reddish brown before falling. Cones —only seen from a draw¬ 
ing—appear to resemble those of Sequoia sempervirens. Seeds 
are said to be arranged two on a scale. 

The discovery of the tree was given wide publicity by the 
late Lord Aberconway in his presidential address to the fellows 
of the Royal Horticultural Society in February, 1948. 

Palaeobotanists regard Metasequoia as being of less ancient 
lineage than the well known Maidenhair Tree ( Ginkgo biloba) 
and ascribe its geological connections to a period of the 
Mesozoic Age, when the vegetation of the earth was dominated 
by Cryptogams (ferns and their allies), when flowerless plants 
were slowly giving place to the lower forms of flowering types, 
Gymnosperms such as the Cycadaceae and Coniferales were 
tardily making their appearance, and giant reptiles inhabited 
forests and swamps. How long ago it was is difficult to con¬ 
jecture but those who have studied the question place it at one 
hundred and thirty millions of years, and after all that time 
the tree has just found a place in our gardens. By the study 
of fossil remains Metasequoia and its allies were very widely 
distributed in the northern hemisphere, possibly as widely as 
the Maidenhair Tree which is regarded as being of even older 
lineage, in fact it is one of the connecting links between the 
flowerless and flowering plants. 

M. glyptostroboides was discovered by Mr. T. Wang of the 
Chinese National Research Bureau in 1945. He found three 
trees in the grounds of a temple in the Wan-Hsien region of 
Szechuan, in Central China, in the course of his duties, they 
were strange to him and he sent small specimens to Dr. H. 
H. Hu, Director of the Fan Memorial Institute of Biology in 
Peiping, for identification. He was interested but required 
fuller material and an expedition was sent out by Professor 
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Wan-Chun Cheng of the Central University, Nanking, under 
the leadership of his assistant Dr. C. J. Hsueh, to collect more 
material and explore the adjacent country with the view of 
finding more trees. Twenty-two more specimens were found 
and the identity of the tree was established by Professors H. 
H. Hu and Wan-Chun Cheng. 

The Chinese authorities informed Professor E. D. Merrill 
of Harvard University and the Arnold Arboretum of the dis¬ 
covery and he was able, from funds that had been made avail¬ 
able by an ex-student for Chinese exploration, to offer financial 
help whereby in September, 1946, another expedition, partly 
organised by Dr. H. H. Hu, Director of the Fan Memorial Insti¬ 
tute of Biology in Peiping, was sent out to make a fuller inves¬ 
tigation of the area, to find out how widely the trees were 
distributed, and to collect botanical material and seeds. Dr. 
Hsueh was in charge of the expedition. He arrived at Mou-tao- 
chi, Szechuan, on September 11 and spent three months in 
the neighbourhood of the previously explored site and in the 
neighbouring Province of Hupeh. He reported more than 100 
large trees of the species occurring on slopes, along small 
streams, and near rice paddies (some of the trees planted), 
between the altitudes of 900-1,300 metres scattered over an 
area of about 800 kilometres. The region has a considerable 
rainfall, with some snow and ice in the winter months. The 
centre of the greatest abundance is in the Shui-sa-pa valley 
in Hupeh Province, where there are at least 1,000 trees, large 
and small, but no pure groves or forests. In other places such 
as Houng-pin-Ying and Mou-tao-chi there are only a few trees. 
The valley where most of the trees are found takes its name 
from that of the tree, which is known as shui-sa (water fir or 
spruce), the place of its greatest occurrence being Shui-sa-pa. 
Dr. Chaney of the Palaeontological Department of the Univer¬ 
sity of California, who visited the Metasequoia area, reported 
that it grows best beside streams or elsewhere in wet soil. It is 
not found far above 4,000 feet elevation and seems to require 
a mild winter temperature. Its associates are Chestnut, Sweet 
Gum, Oak, and Birch. 

Seeds were received at the Arnold Arboretum early in 
January, 1948, and many had germinated in a propagating 
house before the end of the month. Early in 1948 seeds were 
sent from the Arnold Arboretum to the Royal Botanic Gardens 
at Kew and Edinburgh, to the Royal Horticultural Society, 
and other places in the British Isles, they germinated well and 
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plants were widely distributed. The young trees grew well in 
many places. Soft cuttings of a seedling were rooted by Mr. 
E. E. Kemp at the Edinburgh Botanic Garden during July and 
August, 1948 (See Journ. Roy. Hort. Soc., LXXIII, part 10, 
P* 334 )* This appears to be the earliest record of cuttings being 
rooted in this country but since that time cuttings of both soft 
and ripened shoots have been found to root without trouble. 

The tree has grown well in many parts of the country, and 
though it has not yet experienced an exceptionally severe 
British winter, it has survived very low temperatures in 
America, and it seems unlikely to be troubled by winter cold in 
Britain. It flushes early, and has occasionally been slightly 
damaged by spring frost, but it has usually recovered rapidly. 
Many ot the early plantings of Metasequoia were on distinctly 
moist sites, such as would be considered suitable for Taxodium, 
but it does not seem necessary to confine it to permanently 
moist sites of this description. At Bedgebury, where the annual 
rainfall does not greatly exceed thirty inches, young trees grow¬ 
ing on sloping well drained ground seem to be thriving as well 
as those planted on very moist land beside the lake. It is not 
yet clear whether Metasequoia will prove tolerant of lime. 

A few of the trees raised from the first consignment of seed 
received in Britain in 1948 attained heights of thirty feet by 
i960, and many other specimens exceed twenty feet in height. 
Metasequoia must certainly rank as a rapidly growing conifer, 
at least in youth. Most of the best specimens are to be found in 
the southern parts of the country. Metasequoia seems particu¬ 
larly sensitive to wind, and is unlikely to grow well in very 
exposed situations. There can be no doubt that wherever it will 
thrive, the tree will become popular for garden ornament, since 
its light green leaves are pleasant throughout the summer, 
whilst later the apricot shade of its foliage provides a welcome 
addition to our autumn colours. 


A number of small trial plantations of Metasequoia have 
been established to see whether it offers any promise as a forest 
tree. One of these is at Bedgebury close to the Pinetum. Its 
chance of success in this role is small in a country with such a 
wealth of exotic species. 


A study of the wood of Metasequoia was made by John 
Yoh-han Li, Associate Professor in Botany, College of Agri¬ 
culture and Forestry, University of Nanking, from specimens 
collected in 1947, at Mou-tao-Hsiang, Wan-Hsien, Szechuan 

by Mr. Chong Yu-kwang, the results being published in 
Tropical Woods , No. 94, June 1, 1948. 
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The earliest accounts of the discovery of Metasequoia 
glyptostroboides, its history and introduction, appear to have 
been made by Professor E. D. Merrill in Arnoldia , Vol. 8, 
No. i, IQ48, and in the Journal of the Royal Horticultural 
Society , Vol. LXXIII, part 7, 1948, and I have pleasure in 
acknowledging my indebtedness to all concerned for the use 
I have made of those articles in the preparation of this account. 

The original botanical descriptions were made jointly by 
Professors H. H. Hu and Wan-Chun Cheng. 

Further references to work on Metasequoia, with infor¬ 
mation on various lines of research at present in progress con¬ 
nected with the Coniferce, together with notices of several 
species new to science, are given by P. R. Bell, M.A., Univer¬ 
sity College, London, in Science Progress, “Recent Advances 
in Botany/’ under the title Conifers and Their Ancestors. 
See Science Progress , Vol. XLII, p. 96, 1954. 
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Abies A. L. de Juss, 22, 340; Poir, 218 
Abies Mill., 107 

„ Akatodo Miyabe, 165 

alba Mill, 113 

„ vars. acutifolia, 115 ; 
brevifolia, 115; columnaris, 
115; compacta, 115; pendula, 
115 ; pyramidalis, 115; 
tortuosa, 115 ; virgata, 116 
„ alba Chap., 418 ; Michx., 408 ; 
Torr., 405 

„ Albertiana A. Murr., 644 
„ Alcockiana Veitch, 412 
„ Alcocquiana Veitch ex. Lindl., 
400, 412 

„ amabilis Forbes, 120 
„ amabilis A. Murr., 137 
„ atnericana K. Koch, 418 ; Marsh, 
636 

„ Andreana Mott., 142 
„ Apollinis Link, 123 
„ Araragi Sieb., 650 
„ araitcana Poir, 192 
„ arctica Hort., 418 
„ argentea De Chamb., 113 
„ arizonica Merr., 145 
„ aromatica Rafin., 121 

atlantica Lindl. & Gord., 220 
„ baborensis Letou, 154 
„ balsamea Mill., 121 

vars. hudsonia, 121; hudsonica, 
121 ; macrocarpa, 121 ; nana, 
121 ; varlegata, 122 
„ balsamifera Michx., 121 
„ Beissneriana Mott., 142 ; Rehd. 

& Wils., 124 
„ bicolor Maxim., 400 
„ bifida Sieb. & Zucc., 133 
„ bifolia A. Murr., 144 
„ Borisii-regis Mattf., 115 
., Bornmuelleriana Mattf., 122 
„ brachyphylla Maxim., 139 
„ brachytyla Franch., 401 
„ bracteata Nutt., 173 
„ Bridgesii Kell., 644 
„ Bvunoniana Lindl., 642 
„ campylocarpa A. Murr., 147 
., canadensis Michx., 636 ; Mill. 408 
„ candicans Fisch., 113 
„ caroliniana Chap., 638 
„ Cedrus Poir, 223 
„ cephalonlca Loud., 123 


Abies cephalonica var. Apollinis, 123 
„ cephalonica x Pinsapo, 175 
„ chensiensis Van Tiegh., 124 
„ chensiensis Franch., 640 
„ chiloensis Hort., 167 
„ chilrowensis Hort., 167 
„ chinensis Franch., 640 
„ cilicica Carr., 125 
„ Columbaria Desf., 192 
„ concolor Lindl. & Gord., 125 
„ „ vars. aurea, 127; brevifolia, 

127 ; conica, 127 ; globo&a, 
127 ; lasiocarpa, 146 ; 

Lowiana, 146 ; pendula, 
127 ; violacea, 127 ; 
Wattezii, 127 
„ concolor Sarg., 146 
„ curvifolia Salisb., 636 
„ Davidiana Franch., 337 
„ Delavayi Franch, 129 
„ Delavayi Mast., 130 
„ densa Griff., 167 

denticulata Michx., 418 
Deodara Lindl., 221 
„ Douglasii Lindl., 586 
„ dutnosa Loud., 642 
„ Eichleri Lauche, 171 
„ Engelmanni Parry, 405 
„ F.rnesti Rehder, 124 
„ excelsa D.C., 389 
„ Faberi Craib, 130 
„ Fabri Craib, 130 
„ Fargesii Franch., 132 
„ „ var. sutchuenensis, 170 

„ Fargesii Mast., 129 

Faxoniana Rehd. & Wils., 132 
„ firma Sieb. & Zucc., 133 
„ Forrestii Craib, 135 
„ Fortunei Murr., 339 
„ Fraseri Poir., 135 
„ „ var prostrata, 136 

„ Gamblei Hickel, 158 
.. Georgei Orr, 136 
„ glaaca Roezl, 164 
„ glaucescens Roezl, 164 
„ Glehnii Fr. Schmidt, 411 
„ Gmelini Rupr., 354 
„ gracilis Komar., 153 
,. grandis Lindl., 137 
•• »> vars. aurea, 137; compacta, 

137 ; densiflora, 120 ; 
Lowiana, 146 
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Abies grandis A. Murr., 120 
„ Gordoniana Carr., 137 
„ Griffiths ana Lind. & Gord., 358 
„ heterophylla K. Koch, 166; Rafin., 
644 

„ hirtella Lindl., 164 
„ hispanica De Chamb., 159 
„ holophylla Maxim., 139 
„ homolepis Sieb. & Zucc., 139 
„ „ vars., Tomomi, 141 ; 

umbellata, 141 
„ hndsonia Jacques, 121 
„ humilis La Pilaye, 135 
„ insignis Carr., 141 
„ „ var. speciosa, 142 

„ intermedia E. H. Full., 142 
„ japonica Rovelli, 582 
„ Kavvakamii Ito, 147 
„ Kcsmpferi. ; Lindl., 575 
„ Kentiana Mott., 142 
„ Key to Species, 109 
„ Khutrow Loud., 437 
„ koreana Wilson. 142 
„ Larix Poir, 347 
„ lasiocarpa Nutt., 144 

„ vars. arizonica, 145 ; 
compacta, 145 

„ lasiocarpa Lindl. & Gord., 137 ; 
Mast., 146 

., Ledebourii Rupr., 373 
„ leptolepis Sieb. & Zucc., 362 
„ likiangensis Franch., 415 
„ Lindleyana Roezl., 164 
„ Lowiana A. Murr., 146 
„ Lowii Annes, 146 
„ Luscombeana Loud., 123 
„ magnifica A. Murr., 147 

„ vars. argentea, 147; glauca, 
147; shastensis, 149 ; 
zanthocarpa, 149 


, mariana Mill., 418 
, Mariesii Mast., 150 
, M ariesii var. Kawakamii 
Hayata, 142 

, marocona Trabut, 157 
, marylandica Hort., 418 
, Mastersiana Mott., 142 
, Maximowiczii Neum., 420 
, Menziesii Loud., 433 
, Mertensiana Lindl. & Gord., 644 
, microcarpa Poir, 359 
, minor Dunh., 121 
, momi Sieb., 133 
, nebrodensis Mattei, 151 
, nemorensis Miyabe & Kudo, 166 
, nephrolepis Maxim., 153 

„ var. chlorocarpa, 153 
, nephrolepis Nakai, 142 
, nigra Engel., 405 ; Poir., 418 ; 

var. rubra, 431 
„ nobilis Dietrich, 113 
„ nobilis Lindl., 161 

„ vars. magnifica, 147 ; 
robusta, 149 

„ Nordmanniana Spach, 153 


Abies Nordmanniana vars. aurea, 153; 

equi-Trojanl, 153; speciosa, 
142; tortifolia, 154 

„ Nordmanniana X Pinsapo, 141 
„ numidica De Lannoy, 154 
„ obovata Loud., 422 
„ orientalis Poir., 425 
„ panachiaca Held., 123 
„ Parlatorei Hort., 429 
„ Parsonsiana Hort., 146 
„ Pattonii Jeffrey, 648 
„ Pattoniana Jeffrey, 649 
„ pectinata D. C., 113 
„ peloponnesiaca Haage, 123 
„ Picea Lindl., 113 ; Mill., 389 
„ pichta Forbes, 166 
„ pindrow Spach, 157 

„ vars. brevifolia, 158 ; inter¬ 
media, 158 

„ Pinsapo Boiss., 159 

„ vars. baborensis, 154 ; 
glauca, 159 ; pendula, 159 
„ polita Sieb. & Zucc., 427 
„ procera Rehder, 161 

„ var., glauca, 161 
„ Re gin cs-Amalies Held., 123 
„ recurvata Nast., 164 
„ religiosa Schlech. & Cham., 164 


„ Rinzi Hort., 125 
„ rubra Bauhin, 389 ; Poir, 431 ; 

var. arctica, 431 
„ sachalinensis Mast., 165 
„ var. nemorensis, 166 
„ Schrenkiana Lindl. & Gord., 432 
„ selinusia Carr., 125 
„ Semenonii Fedts., 166 
„ shastensis Lemm., 149 
„ sibirica Ledeb., 166 
„ „ var. nephrolepis, 153 

„ sitchensis Lindl. & Gord., 433 
„ Smithiana Lindl., 437 
„ spectabilis Spach, 167 
„ „ var., brevifolia, 169 

„ spinulosa Griff., 439 
„ squamata Mast., 170 
„ sub-alpina Engel., 144 
„ „ • var. fallax, 144 

„ sutchuenensis Rehd. & Wils., 170 
„ taxifolia Desf., 113 
„ Tlapalcatuda Roezl, 164 
„ Tomomi Bobb. & Atk., 141 
„ Torano Sieb., 427 
„ Tsuga Sieb., 650 
„ umbellata Mayr, 141 
„ umbilicata Maxim., 141 
„ Veitchii Lindl., 171 

„ vars. nikkoensis, 171 ; oli- 
vacea, 171 ; sachalinensis, 
165 


venusta K. Koch, 173 
Vilmorinii Mast., 175 
vulgaris Poir., 113 
Webbiana Lindl., 167 

H vars. brevifolia, 169; pin¬ 
drow, 157 
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Abies Williamsoni Newb., 649 

„ Wilsonii Miyabe Sc Kudo, 166 
„ \Vittmanniana Hort., 425 
Abietia Kent, 339 

„ Douglasii Kent, 586 
„ Fortunei Kent, 339 
Abietineae, 21, 218 
Acmopyle Pilger, 18, 37 
„ Pancheri Pilger, 37 
Actinostrobus Miquel, 19, 175 
„ acuminatus Pari., 176 
„ pyramidalis Miquel, 176 
Agathis Steudel, 23, 176 
„ alba Warb., 178 
„ australis Salisb., 179 
„ Beccarii Warb., 178 
„ borneensis Warb., 183 
„ Brownii L. H. Bailey, 183 
„ celebica Warb., 184 
„ Dammar a Rich., 178 
„ flavescens Ridley, 185 
„ lanceolata Warb., 185 
,, loratithifolia Salisb., 178 
„ macrophylla Mast., 186 
,, Moorei Mast., 186 
,, Motleyi Warb., 63 
,, obtusa Morrison, 187 
„ ovata Warb., 187 
„ Palmerstonei F. v. Muell, 188 
„ philippinensis Warb., 188 
„ regia Warb., 188 
„ robusta Mast., 183 
„ vitiensis Benth. & Hook., 189 
Aka Matsu, 482 
Alerce, 381, 609 
Alerze, 381 

Amboyna Pitch Tree, 178 
Amentotaxus Pilger, 17, 37 
„ argotaenia Pilger, 38 
Araucaria Jussieu. 23, 190 

„ angustifolia O. Kuntze, 191 
var. Saviana, 192 
„ araucana K. Koch, 192 

vars., angustifolia, 193 ; aurea, 
193 

„ Balansae Brong. & Grise., 195 
„ Beccarii Warb., 196 
„ Bidwillii Hook., 196 
„ brasiliana A. Rich., 191 
., brasiliensis A. Rich., 191 
„ chilensis Mirb., 192 
columnaris Hook., 198 

„ vars. aurea, 198 ; luxurians, 
198 ; rigida, 198 
„ Columbaria Desf., 192 
„ Cookii R. Br., 198 
„ Cunnlnghamii Sweet, 199 
„ var. glauca, 199 
„ Cunninghamii Bccc., 196 
„ var. papuana, 196 
„ Dombeyi A. Rich., 192 
„ elegans Hort., 195 
„ excelsa R. Br., 201 

„ vars. albo-spica, 201 ; gra¬ 
cilis, 201 ; Leopoldii, 201 ; 
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Muelleri, 201; “ Silver 

Star," 201 ; virgata, 201 
Araucaria imbricata Pavon, 192 
„ Muelleri Brongn, Sc Grise., 202 
„ Niepratschki Baum., 202 
„ Rulei F. v. Muell., 202 

„ vars. Goldiana, 203 ; inter¬ 
media, 203 

,, Saviana Pari., 192 
„ Tribe, 22 

„ Van Gaertii Hort., 202 
Araucariaceae, 1 
Araucarineae, 22 
Arborvitae, 610 
., American, 613 
., Chinese, 618 
Hiba, 630 
,. Japanese, 628 
,. Western, 624 
Arceuthobium occidentale, 537 
Arceuthos drupacea Ant., 305 
Asuhi, 630 
Asunaro, 630 
Athrotaxis Don. 21, 203 

„ alpina Van Houette, 207 
„ cupressoides Don, 205 
., imbricata Maule, 205 
., Key to Species, 204 
„ laxifolia Hook., 206 
„ selaginoides Don, 207 
Austrotaxus Compt., 17, 38 
„ spicata Compt., 38 

Balm of Gilead, 121 
Balsam, 121, 429; Canada, 108; 
Colorado White, 125 ; Double Fir, 
135; Fir, 135; He, 418, 431; 
Healing, 135; Mountain, 135; 
White. 125 

Belis jaculifolia Salisb., 258 
Beniki, 227 
Big Tree, 600 
Biota Endl., 610, 611 

„ gracilifolia Knight, 621 
., meldensis Laws, ex Gord., 622 
„ nepalensis Endl., 621 
., orientalis Endl., 618, 620 

„ vars. argentea, 620 ; athro- 
taxoides, 620 ; aurea nana t 

620 ; compacta, 623 ; densa 
glauca, 620 ; elegantissima, 

621 ; exparisa, 622 ; falcata , 
621 ; filiformis, 6 21 ; graci¬ 
lis, 621 ; intermedia, 622 ; 
japonica, 621 ; minima 
glauca, 622 ; nana, 623 ; 
semperaurea, 623 ; Sie- 
boldii, 623 ; tatarica, 622 ; 
variegata, 623 

„ pendula Endl., 621 

„ var. recurvata, 621 
„ tatarica, 622 
Bois rouge du Nord, 554 
Brownetera Rich., 53 
Bunya Bunya, 196 
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California Nutmeg, 101 
Californian Redwood, 597 
Callitrineae, 18 
Callitris Ventenat, 18, 207 

„ Actinostrobas F. v. Muell., 176 
„ arborea Schrad., 653 
„ arenosa A. Cunn., 208 
„ calcarata R. Br., 209 
„ cupressiformis Vent., 209 
„ cupressoides Schrad., 653 
„ Drummondii Benth. & Hook., 210 
„ fruticosa R. Br., 209 
„ glauca R. Br., 210 
„ gracilis R. T. Baker. 211 
„ Gunnii Hook, f., 213 
„ Huegelii Knight, 210 
„ intratropica Benth. & Hook., f., 
211 

„ Macleayana Benth. & Hook., f., 
212 

„ Morrisoni R. T. Baker, 212 
„ Muelleri Benth. & Hook, f., 212 
„ neo-caledonica Dummer, 213 
„ oblonga Rich., 213 
„ Parlatorei F. v. Muell., 212 
„ Preissii Miq., 215 
„ propinqua R. Br., 215 
„ quadrivalvis Vent., 609 
,, rhomboidea R. Br., 209 
„ robusta R. Br., 215 
„ Roei Endl., 215 
„ sphcBYoidalis Slotsky, 209 
,, Suissii Presl., 215 
„ sulcata Schlech., 216 
„ var. alpina, 216 
„ tasmanica B leer & Sm., 216 
„ tuberculata R. Br., 214 
„ verrucosa R. Br., 217 
Callitropsis Compt., 19, 217 
„ araucarioides Compt., 217 
Calocedrus Kurz., 380 

„ macrolepis Kurz., 380 
Camphor Wood, 217 
Canada Balsam, 108 
Candelabra Tree, 191 
Caryopitys Small, 475 
„ edulis Small, 475 
Casicta (section of Picea), 388 
Cedar, 218, 229. 249, 313, 319, 331,376, 
377, 669 
„ Algerian, 220 
., Atlas, 220 
„ Bastard, 377 
„ Bermuda, 294 
„ Red, 294 
„ Brown-berried, 314 
„ Canary Island, 296 
„ Canoe, 624 
„ Californian Post, 377 
„ Chilean, 376 
„ Clanwilliam, 653 
„ Coast White, 249 
„ Cyprus, 221 
„ East African, 319 
„ Incense, 376 


Cedar, Japanese, 252 
„ Juniper, 313 
„ Lebanon, 223 
„ Milanji, 654 
„ Mountain, 313, 316 
„ Northern White, 613 
„ Oak-barked, 316 
„ of Goa, 273 
„ Oregon, 229 
„ Pencil, 331 
„ Port Orford, 229 
„ Red, 311 

„ Red. 294, 331, 377, 624 
„ Rock, 313 
„ Sharp, 314 
„ Siberian, 470 
„ Southern Red, 294 
„ Stinking, 106 
„ Tasmanian, 203 
„ Thick-barked, 316 
„ True, 218 
„ Virginian, 331 
„ Western Red, 334 
„ Western Red, 314, 624 
„ White, 229, 249, 276, 295, 377. 
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„ Yellow, 237, 314 
Cedarboom, 653 
Cedars (true), 218 
Cedr, 470, 495 
Cedrus Trew, 22, 218 

„ africana Gord. ex Knight, 220 
„ atlantica Manetti, 220 

„ vars. aurea, 220; fastigiata, 
220; glauca, 220; pendula, 
220 
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brevifolia Henry, 221 
Deodara Loud., 221 

„ vars. albo-spica, 221 
argentea, 221; aurea, 222 
erecta, 222 ; pendula, 222 
robusta, 222 ; viridis, 222 
indica Cliamb., 221 
Key to Species, 219 

libani Loud., 223 

„ vars. argentea, 223; aurea, 

223 ; brevifolia, 221 ; 

decidua, 223 ; Deodara, 
221 ; glauca, 223; nana, 
223 ; pendula, 223. 

„ patula K. Koch, 223 

:phalotaxace<£, 1 ,*00 

iphalotaxus Sieb. & Zucc., lb, Jo 
argotania Pilger, 38 
Buergeri Miq., 41 
drupacea Sieb. & Zucc., 40 
„ vars. fastigiata, 41; nana, 
41; pedunculata, 31; pro¬ 
strata, 41; sinensis, 42; 
sphaeralis, 42 

Fortune! Hook., 42 

„ vars. brevifolia, 42; con- 


99 


99 
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„ Griffithii Hook., 44 
„ Key to Species, 39 
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Cephalotaxus Mannii Hook., 44 
„ nana Nakai, 41 
„ Olivieri Mast., 44 
„ pedunculata Carr., 41 ; Sieb. & 
Zucc., 41 

Chamaecyparis Spach, 19, 226 
„ breviramea Maxim., 242 
„ Boursieri Decne., 229 
„ decussata Hort., 620 
„ formosensis Mats., 227 
„ Lawsoniana Pari., 229 

„ vars. albo-maculata, 230; 
albo-picta, 230; albo-spica, 
230; albo-variegata, 230; 
Allumii, 231; argentea, 230; 
argenteo - variegata, 230; 
aurea, 230; aurea Smithii, 
230; aurea-variegata, 230; 
Billwoodiana, 233; Bowleri, 
230, 234; californica, 230; 
compacta, 235; erecta, 231; 
erecta aurea, 231; erecta 
filiformis, 231 ; erecta 
glauca, 231; erecta viridis, 
231; erecta Witzeliana, 232; 
ericoides, 232; Fletcheri, 
233; Fletcheri nana, 233; 
filifera, 233 ; fiiiformis, 
234; Fraseri, 231 ; glauca, 
230; “Golden King," 231; 
gracilis, 234; gracilis aurea, 
230; gracilis aurea pygmaea, 
235 ; gracilis pendula, 
234; “Green Hedger," 237; 
Hillieri, 230; intertexta, 234; 
juniperina, 234; Krameri, 
235; lutea, 231; lycopo- 
dioides, 235 ; Masoni, 233; 
“Milford Blue Jacket," 230; 
minima glauca , 235; nana, 
235, nana alba, 235; nana 
glauca, 235; ochroleuca, 
231; Olbrichii, 233; patula, 
235; pendula, 234; pendula 
vera, 234 ; Pottenli, 233 ; 
pyramidalis alba, 233 ; 
Shawii, 236 ; "Silver 
Queen." 230; Smithii, 233; 
Stewartii, 231,235 ; stricta, 
233 ; tamariscifolia, 235; 
tamariscifolia glauca, 230; 
“Triomphe de Boskoop," 
230 ; Westermanni, 231 ; 
Wisselii, 233 ; Youngii, 235 
„ nootkatensis Spach, 237 

„ vars. argenteo - variegata, 
239; aureo-variegata, 239; 
compacta, 239; glauca, 239; 
lutea, 239; nidiformis, 239; 
pendula, 239 

„ nutkansis Lindl. & Gord., 237 
„ obtusa Endl., 240 

„ vars. albo-spica, 242; aurea, 
242 ; aurea Youngii, 243 ; 
breviramea, 242; compacta, 


242; Crippsii, 242; erecta, 
242; ericoides, 242; fili- 
coides, 242; formosana, 243; 
gracilis, 243; gracilis aurea, 
243; lycopodioides, 243 ; 
lycopodioides aurea, 243 ; 
lycopodioides coralliformis, 
243; Keteleeri, 243; mag- 
nifica, 243 ; nana, 244 ; 
nana aurea, 244 ; pygmaea, 
244 ; tetragona, 244 ; tet- 
ragona aurea, 244; 
Troubetzkyana, 244 
Chamaecyparis pisifera Endl., 245 

„ vars. argentea, 247; aurea, 
247; aurea nana, 248; 
aurea pygmaea, 248; aurea 
variegata, 247; filifera, 247; 
filifera aurea, 247 ; minima, 
248; plumosa, 248; plumosa 
albo-picta, 248; plumosa 
argentea, 248 ; plumosa 
aurea, 248 ; plumosa 
flavescens, 248; Sanderi, 
242 

„ squarrosa, 248 

„ minima, 248 
„ sulphurea, 248 
„ sphceroidea Spach, 249 

„ vars. andeleyensis, 250 ; 
kewensis, 251 
„ thurifera, 622 
„ thyoides Britt., 249 

„ vars. andeleyensis, 250 ; 
ericoides, 251; glauca, 251; 
Hoveyi, 251; kewensis, 251; 
leptoclada, 250; nana, 251; 
variegata, 251 
Chili Pine, 192 
Chilgoza, 487 
Chir, 545 

Columbea Salisb. ( Colymbea ), 190 
„ angustifolia Bertol., 191 
„ brasiliensis Carr., 191 
„ quadrifida Salisb. 192 

Colymbea, 190 
Coniferae, 1 

„ Buds, 5 ; Choice of Plants, 13 ; 
Cones or Strobiles, 6 ; Cotyle¬ 
dons, 3 ; Cultivation, 10 ; 
Diseases and Pests, 15 ; 
Flowers, 6 ; Foliage, 5 ; Ec¬ 
onomic Uses, 7 ; Key to 
Genera, 23 ; Morpohology, 3 ; 
Nursery Treatment, 10 ; Per¬ 
manent Planting, 11 ; Propa¬ 
gation, 8 ; Pruning, 14 ; Seeds 
and Seedlings, 3 ; Trunk and 
Branches, 4 ; Wood, 7. 
Coniferales, 1, 37, 107 
Cow’s-tail Pine, 40 
Cryptogams, Vascular, 1, 29 
Cryptomeria Don, 20, 252 
„ elegans Veitch, 255 
„ Fortunei Hooibrenk, 252. 253 
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Cryptomeria gracilis Hort., 255 
„ japonica Don, 252 

„ vars., albo-variegata, 256 
araucarioides, 253 
dacrydioides, 253 ; elegans 
255 ; elegans compacta 

255 ; elegans nana, 255 

fasciata, 255 ; Fortunei 
252 ; “ Ha-o-Sugi,” 256 

" Husari - Sugi,” 256 
japonica (form) 253 
"Kusari,” 256; Lobbii, 253 
Lobbii nana, 255; nana 
255; pendula, 255; pungens 
255; pygmcea, 255; “Sek- 
kwia-Sugi," 256; selagin- 
oides, 255 ; sinensis, 253 ; 
spiralis, 256 ; spiraliter 
falcata, 256; variegata, 

256 ; Vilmoriniana, 256 ; 
“Yenko-Sugi," 256 

„ Lobbiana Billian, 253 
Cunninghamia R. fir., ex Rich., 20, 
258 

„ cupressoides Zucc., 205 
„ lanceolata Hook, f., 258 
„ var. glauca, 259 
„ Konishii Hayata, 262 
„ selaginoides Zucc., 207 
„ sinensis Rich., 258 
Cupressaceae, 1 
Cupressineae, 18, 285 
Cupressocyparis Dallim., 19, 262 
„ Leylandii (Jacks. & Dallim.), 
Dallim., 263 

Cupressus Linn., 19, 226, 264 
„ americana Trautv., 237 
„ arbor-vitae Targ.-Tozz., 613 
„ arizonica Greene, 267 

„ vars., bonita, 267; 
compacta, 267; glauca, 267 
„ australis Desf., 209 ; K. Koch, 
282 ; Pers., 209 
„ Bakeri Jepson, 276 
„ Benthamii Endl., 274 
„ Boursieri Carr., 229 
„ cashmeriana Royle ex Carr., 268 
„ columnaris Fors., 198 
„ Corneyana Knight, 283 
„ disticha Linn., 606 
„ Doniana K. Koch., 282 
„ Duclouxiana Hickel, 269 
„ Dupreziana Camus, 269 
„ fastigiata D.C., 282 
„ filiformis Hort., 621 
„ Forbesii Jepson, 269 
„ forrnosensis Henry, 227 
„ fragrans Kell., 229 
„ funebris Endl., 270 

„ var. glauca Mast., 268 
„ glabra Sudw., 267 
„ glandulosa Mast., 276 
„ Goveniana Gord., 271 

„ vars. attenuata, 273 ; 
pendula, 273; pygmaea, 273 


Cupressus guadalupensis Sarg., 267 ; 
S. Wats., 279 
„ Hartwegii Carr., 276 
„ Hodginsii Dunn., 287 
„ japonica Linn., 252 
„ juniperoides Linn., 653 
„ Key to Species, 266 
„ Knightiana Knight & Perry, 275 
„ Lambertiana Gord., 278 
„ Lawsoniana A. Murr., & vars., 229 
„ Leylandii. Jacks. & Dallim., 263 
„ lugubris Salisb., 280 
„ lusitanica Mill., 273 

„ vars. Benthamii, 274 ; 
flagellifera, 274 ; glauca 
pendula, 275 ; Knightiana, 
275 ; majestica, 275 
„ Macnabiana Murr., 276 
„ macrocarpa Hart., 276 

„ vars. Crippsii, 278; farol- 
lonensis, 278; fastigiata, 

278 ; flagelliformis, 278 ; 
guadalupensis, 279 ; 
Lambertiana, 278 ; lutea, 

279 ; pygmaea, 279 ; 
variegata, 279 

„ nevadensis Abrams, 276 
„ nootkatensis Lamb., 237 
„ nutkcBnsis Spach, 237 
„ obtusa K. Koch., 240 
„ patula Pers., 280 
„ pendula Maxim., 240; Thunb., 621 
„ pisifera K. Koch., 245 

„ vars. filifera, 247; plumosa, 
248 ; Sanderi, 242 
„ Reinwardtii Beiss., 276 
„ Roylei K. Koch., 282 
„ Sargentii Jepson, 271 
„ sempervirens Linn., 280 

„ vars. fastigiata, 282 ; hori- 
zontalis, 282; indica, 282; 
pyramidalis, 282; stricta, 
282; thujaefolia, 282 
„ sempervirens Branch., 269 
„ squarrosa var. minima, 248 
„ Thuja Targ.-Tozz., 618 
„ Tournefortii Audib., 280 
„ thurifera H.B. & K., 622 
„ thy oides Linn., 249 

„ vars. kewensis, 251; lepto- 
clada, 250 

„ torulosa Don. 283 

„ vars. Corneyana, 283 ; 
kashmiriana, 268 
„ Whitleyana Carr., 282 

Cycadales, 1 

Cypress and Cypresses, 226, 264 
„ Alaska, 237 
„ Alaska Sound, 237 
„ Arizona, 267 
„ Arizona Red-barked, 267 
„ Bald, 606 
„ Berg, 653 
„ Black, 606 
„ Bhutan, 283 
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Cypress, Californian, 271 

„ California Mountain, 276 
„ Chinese Deciduous, 290 
„ Chinese Weeping, 270 
„ Clubmoss-like, 243 
„ Deciduous, 606 
„ False, 226 
„ Formosan, 227 
„ Fragrant, 276 
„ Funereal, 270 
„ Gowen, 271 
„ Gulf, 606 

„ Heath-like Japan, 242 
„ Hinoki, 240 
„ Hybrid, 262 
„ Kashmir, 268 
„ Lawson, 229 
„ Louisiana, 606 
„ McNabs, 276 
„ Marsh, 606 
„ Mediterranean, 280 
„ Mendocino, 273 
„ Mexican, 273, 609 
„ Monterey, 276 
„ Mountain, 271 
„ „ California, 276 

„ Native, 213 
„ Nootka, 237 
„ Nootka Sound. 237 
„ North Coast, 271 
„ Pine, 207. 208 

„ „ Black, 209 

„ „ Common, 215 

„ „ Drummond's, 210 

„ „ Illawarra Mountain, 209 

„ „ Morrison’s, 212 

„ „ Mountain, 211 

„ „ Murray River, 210 

„ „ Oyster Bay, 216 

„ „ Port Macquarie, 212 

„ „ Tasmanian, 213 

„ „ Turpentine, 217 

„ Pines, 652 
„ Pond, 605 
„ Port Macquarie, 212 
„ Prickly, 309 
„ Pygmae Japanese, 244 
„ Red, 606 
„ Red-barked, 267 
„ Sawara, 245 
„ Scarab, 231 
„ Shasta, 276 
„ Sitka, 237 
„ Southern, 606 
„ Swamp, 606 
„ Tasmanian, 213 
Tribe, 18 
„ White, 249 
„ White, 210, 606 
„ Yellow, 237 

Dacrycarpus Endl., 59 

Dacrydium Soland., 17, 44 

*» araucarioides Brong. & Grise., 45 
„ Balansae Brong. & Grise, 45 


Dacrydium Beccari Pari., 46 
„ Bidwillii Hook., f., 46 
„ biforme Pilger, 46 
„ Colensoi Hook., 47 
„ Colensoi Kirk, 46 
„ cupressinum Soland., 48 
„ distichum Don, 75 
„ elatum Wall., 48 

„ var. compactum, 85 
„ excelsum A. Cunn., 65 
„ falciforme Pilger, 49 
„ ferrugineum Van Houtte, 65 
„ Fonkii Benth., 49 
„ Franklinii Hook, f., 49 
„ intermedium Kirk, 50 
„ Kirkii F. v. Muell., 50 
„ laxifolium Hook, f., 51 
„ lycopodioides Brong. & Grise, 51 
„ Mayi Van Houtte, 82 
„ novo-guineensis Gibbs, 51 
„ PancJieri Brong & Grise., 37 
,, phanosuni D. Don, 381 
„ taxifolium Banks 82 
.. taxoides Brong. & Grise., 51 
„ tenui folia Pari., 85 
„ Westlandicum Kirk, 47 
Dakua Tree, 189 
„ Wood, 189 

Damar Batu, 179; Merah, 178; 

Poetch, 179 ; Puti, 179 
Dammar, 179 

„ East Indian, 179 
Dannnara Rumph., 176 
„ alba Rumph., 178 
„ australis Lamb., 179 
„ Brownii Lemaire, 183 
„ lanceolata Panch., 185 
„ Moorei Lindl., 186 
„ obtusa Lindl., 187 
„ ovata C. Moore, 187 
„ robusta C. Moore, 183 
Deal, 560 ; Red, 555 ; Yellow, 554 
White, 113, 389 
Deodar, 221 
Diseases 

„ jEcidium coruscans, 118 
„ Armillaria mellea, 118, 346, 449, 
473, 562 

„ Bluing of Timber, 450 
„ Botrytis cinerea, 628 
„ Cronartium ribicolum, 450, 554 
„ Dasyscypha calycina, 345 
„ Dry Rot Fungus, 450, 559 
„ Fomes officinalis, 353 
„ Fungus, Dry Rot, 559 ; Larch 
Canker, 345 ; Heart-rot, 346 ; 
Honey, 346; Tree Root Rot, 346 
„ Gymnosporangium sp., 285, 291 
„ Meria laricis, 345 
„ Merulius lacrymans, 450, 559 
„ Larch Canker Fungus, 344, 345 
„ Loranthus europaeus, 118 
„ Pestalozzia Hartwigii, 118 
„ Phomopsis pseudotsugae, 346 
„ Phytophthora omnivora, 118 
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Diseases 

„ Polyporus sp. 346 
„ Pumped Wood, 346 
„ Puncked Wood, 346 
„ Rhizina inf lata, 345, 449 

Rust, Weymouth Pine, 450, 554 
Trametes pini, 575 

„ radiciperda, 118, 449, 562 
Weymouth Pine Rust, 450, 554 
Diselma Hook., f., 19, 285 
„ Archer! Hook, f., 285 
Dolophyllum Salisb., sp. 630 
Dombeya Lam., 192 

Araucaria Raeus., 192 
chilensis Lam., 192 
Douglas Fir, 586 

Chinese, 585 
Colorado, 581 
Fraser River, 581 
Japanese, 582 
Large-coned, 584 
Oregon, 586 
Rocky Mountain, 581 
Snaky, 586 
Firs, 579 
Douglas Tree, 586 

Eu-Picea (Section of Picea), 386 

Eupodocarpus Endl., 59 
Eutassa, 191 
Euthuja, 611 

Falcate Yellow Wood, 71 
Families and Tribes, Synopsis of, 16 
Fir, 554, 560 

Algerian, 154 
Alpine, 144 
amabilis, 120 
Archangel, 555 
Arizona Cork, 145 
Balsam, 121, 125, 135, 144 
Blue Ridge, 142 
Bracted, 171 
Blister, 121 
Bristle-cone, 173 
Californian Red, 147 
Caucasian. 153 
Cilidan, 125 
Colorado, 125 

White, 125 
White Balsam, 125 
Common Silver, 113 
Cork, 145 
Crimean, 153 
Danzig, 555 
„ Double Balsam, 135 
Douglas, 586 
Downy-cone, 144 
East Himalayan, 167 
European Silver, 113 
„ Feather-cone, 171 
Flaky, 1 70 
„ Fragrant, 642 
„ Fraser's Balsam, 135 
., Giant, 137 
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Fir, Goddess of Mercy, 252 
Golden, 149 
Grand, 137 
Grecian, 123 
Great Red, 147 
Great Silver, 137 
Healing Balsam, 135 
Himalayan Hemlock, 642 
Indian Hemlock, 642 
Japanese, 133 
Korean, 142 
Lovely, 120 
Lovely Red, 120 
Low's, 146 
Low's Silver, 146 
Low’s White, 146 
Magnificent, 147 
Maries' 150 
Manchurian, 139 
Memel, 555 

Mountain Balsam, 135, 144 
Nikko, 139 
Noble, 161 
Noble Red, 161 
Nordmann's, 153 
Norway, 555 
Oregon, 137 
Oregon Balsam, 144 
Petchora, 555 
Pine, 121 
Polish, 555 
Pumpkin, 144 
Red, 120, 147, 171, 586 
Red, 372 

Bark, 147 
Silver, 120 
Riga, 555 

Rocky Mountain, 144 
Sacred, 164 
Santa Lucia, 173 
Scotch, 554 
Shasta Red, 149 
She Balsam, 135 
„ Siberian, 166 

„ Silver, 113, 125, 135, 137, 173 
„ Common, 113 
Snaky Douglas, 586 
Southern Balsam, 135 
Spanish, 159 
Stettin, 555 
Sutchuen, 170 
Tree, 121 
Tribe, 21 

Veitch’s Silver, 171 
„ Webb's Himalayan, 167 
West Himalayan, 157 

High-level, 167 
Low-level, 157 
Western White, 137 
White, 125, 137, 144, 389 
White Balsam, 125 
Yellow, 586 
Firs Silver, 107 
Fitzroya Hook, f., 19, 285 
.. Archeri Benth., 285 
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Fitzroya cupressoides Johnston, 285 
„ patagonica Hook, f., 285 
Five Trees of Kiso, 629 
Fokienia Henry & Thomas, 20, 287 
„ Hodginsii Henry & Thomas, 287 
„ Kawai Hayata, 289 
Forche, 555 
Forle, 555 
Frenela Mirb., 207 

„ arenosa A. Gunn., 208 
„ attenuata A. Cunn., 209 
„ australis Endl., 209 ; R. Br., 213 
„ BalanscB Brong. & Grise., 216 
,, calcarala A. Cunn., 209 
„ canescens Pari., 210 
„ columellaris F. v. Muell., 208 
„ crassivalvis Miq., 210 
„ Drutnmondii Pari., 210 
„ Endlicheri Pari., 209 
„ ericoides Hort., 209 
„ Fontatiesii Mirb., 609 
„ fruticosa A. Cunn., 212 ; Endl., 
209 

„ glauca Hort., 620 
„ Gulielmi Pari., 210 
„ Guntiii Endl., 213 
„ intratropica F. v. Muell., 211 
„ Macleayana Pari., 212 
„ macrostachya Gord., 213 
„ Moorei Pari., 215 
„ Muclleri Pari., 212 
„ pyramidalis A. Cunn., 209 
„ rhomboidea Endl., 209 
„ „ var. tasmanica, 216 

„ robusta A. Cunn., 215 
„ „ var. microcarpa, 208, 211 

„ subcordata Pari., 215 
„ sulcata Pari., 216 
„ triquetra Spach, 209 
„ variabilis Carr., 213 
„ verrucosa A. Cunn., 217 
Fresnelia Steud., 207 

Gemeine Kiefer Fohre, 555 
Genera, Key to, 23 
Ginkgo Linn., 1, 29 
„ biloba Linn., 1, 31 
„ „ vars. aurea, 32 ; fastigiata, 

32 ; laciniata, 32 ; macro- 
phylla laciniata, 32 ; pen- 
dula, 32 ; variegata, 32 
Ginkgoaceae, 1,3, 16, 29 
Ginkgoales, 1, 29 
Glypto&trobus Endl., 21, 289 
„ heterophyllus Endl., 290 
„ Horsfieldii Knight, 71 
„ pendulus Endl., 605 
„ pensilis K. Koch, 290 
Gnetales, 1 

Gymnosperms, 1, 3, 6 

Hackmatack, 359 
Hemlock, 634, 638, 644 
„ Alpine, 649 
„ Canadian, 636 


Hemlock, Carolina, 638 
., Chinese, 640 
.. Crag, 638 
,. Eastern, 636 
„ Formosan, 644 
„ Himalayan, 642 
„ Indian Fir, 642 
„ Jeffrey's, 648 
„ Mountain, 649 
„ New England, 636 
„ Northern Japanese, 641 
„ Patton's, 649 
„ Southern, 638 
„ Southern Japanese, 650 
Spruce, 634, 636, 644 
„ „ Himalayan, 642 

„ „ Japanese, 650 

„ „ Northern, 641 

„ „ Western, 644 

„ Western, 644 
Yunnan, 651 

Hesperopeuce Lemm., 634 
„ Pattoniana Lemm., 649 
Heyderia K. Koch, 377 

„ decurrens K. Koch, 377 

Hiba, 630 

Hickory, New Zealand, 54 
Himeko-matsu, 524 
Hinoki, 240 
Hung Sha, 372 

Introduction, 1 

Juniper, 377 
Juniper, 290 
„ Black, 335 
„ Californian, 295 
„ Californian, 314 
„ Canadian, 314 
„ Canary Island, 296 
„ Cedar, 313 
„ Checquer-barked, 316 
,. Cherrystone, 313 
„ Chinese, 297 
„ Coffin, 322 
„ Common, 300 
„ Creeping, 310, 320 
„ Desert, 330 
„ Drooping, 321 
,. Drupe-fruited, 305 
,. East African, 319 
„ Grecian, 307 
„ Ground, 300 
„ Hedgehog, 301 
„ Incense, 328 
„ Irish, 302 
„ Large-berried, 312 
„ Large Plum-fruited, 312 

„ Mexican, 308 
„ Mountain, 303 
.. Phoenician, 31/ 

„ Plum, 312 
„ Prickly, 314 
„ Sacred, 321 
„ Scaly-leaved Nepal, 327 
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Juniper, Spanish, 328 

„ Sweet-berried, 295 
„ Sweet-fruited, 295 
„ Syrian, 305 
„ Utah, 330 
„ Waukegan, 311 
„ Western, 314 
„ Yew-leaved, 328 
Junipers, 290 
Juniperineae, 18 
Juniperus Linn., 18, 290 
„ bacciformis Carr., 317 
„ barbadensis Linn., 294 
„ bermudiana Linn., 294 
„ Bonatiana Vis., 328 
„ brevifolia Ant., 295 
„ californica Carr., 295 
„ „ var. utahensis, 330 

„ Cedrus Webb. & Berth., 296 
„ centrasiatica Komarov, 297 
„ chinensis Linn., 297 
„ „ vars. alba, 297 ; albo-varie- 

gata, 300 ; aurea, 298 ; 
aureo-globosa, 299 ; Cor- 
neyana, 283 ; decutnbens, 
299 ; foemina, 298 ; glauca 
299 ; globosa, 299 ; japoni¬ 
ca, 299 ; japonica aurea, 
299; j. aureo-variegata, 299; 
mas, 299 ; nana, 299 ; 
pendula, 299 ; Pfitzeriana, 

299 ; plumosa, 299 ; plu- 
tnosa aurea, 299 ; procum- 
bens, 299 ; procumbens var. 
albo-variegata, 297 ; pyra- 
midalis, 300 ; Sargentii, 

300 ; Smithii, 300 ; varie- 
gata, 300. 

„ cinerea Carr., 328 
„ communis Linn., 300 
„ „ vars. alpina, 303 ; aurea, 

301 ; aureo-variegata, 301 ; 
compressa, 301 ; cracovia, 
301 ; depressa, 301 ; 
echiniformis, 301 ; fastigi- 
ata, 303 ; hemispherica, 
301 ; hibernica, 302 ; his- 
panica, 303 ; montana, 303; 
nana, 303 ; nipponica, 302 ; 
oblonga, 303 ; oblonga pen¬ 
dula, 303 ; saxatilis, 303 ; 
suecica, 303 

„ conferta Pari., 304 
„ Corneyana Hort., 283 
„ convallium Rehd. Sc Wils., 305 
„ Coxii A. B. Jacks., 305, 322 
„ dealbata Loud, 334 
„ densa Gord., 327 
„ depressa Booth, var. plumosa, 311 


, distans Florin, 305 
, drupacea Labil., 305 
, ericoides Nois., 209 
, excelsa Bieb., 307 
, „ vars. Perkinsii, 307 ; stricta 

307 ; venusta, 307 


Juniperus excelsa Brandis, 321 
„ var. densa, 327 
„ flaccida Schlech., 308 
„ foetida var. thurifera, 328 
„ fcetidissima Willd., 309 
„ formosana Hayata, 309 
„ fragrans Knight Sc Perry, 334 
Hort., 294 

„ glaucescens Florin, 310 
„ hispanica Booth, 303 ; Mill., 328 
„ horizontalis Moench, 310 

„ vars. alpina, 311; Douglasii, 
311 ; glomerata, 311 ; plu¬ 
mosa, 311 ; variegata, 311 
„ hudsonica Lodd., 310 
„ japonica Carr., 299 

„ vars. alba, 297 ; aurea, 299; 
pyramidalis, 300 

„ Key to Species, 291 
,, Komarovii Florin, 311 
„ litoralis Maxim., 304 ; Hort., 320 
„ Lobelii Gusso., 312 
„ Lucayana Britt., 311 
„ Macnabiana Lawson, 276 
„ macrocarpa Sibt. & Sm., 312 
„ var. umbilicata, 316 
„ macropoda Boiss., 312 
„ macropoda Hook., 321 
„ megalocarpa Sudw., 331 
„ mekongensis Komarov, 312 
„ mexicana Schlech., 313 
„ monosperma Sarg., 313 
„ neaboriensis Gord., 312 
„ occidentalis Hook, f., 314 

„ var. monosperma, 313 
„ Oxycedrus Linn., 314 

„ vars. brachyphylla, 315; 
macrocarpa, 312 ; mader- 
ensis, 315; umbilicata, 318; 
viridis, 316 

„ pachyphlcea Torrey, 316 
„ phoenicea Linn., 317 

„ filicaulis, 317; turbinata, 317 
„ Pinchoti Sudw., 318 
„ Potanini Komarov, 319 
„ procera Hochst., 319 
„ procumbens Sieb., 320 
„ Przewalskii Komarov, 320 
„ pseudosabina Fisch. Sc Mey, 321 
„ pseudosabina Hook., 335 
„ pyriformis Lindl., 314 
„ ramulosa Florin, 321 
„ recurva Buch.-Ham., 321 

„ vars. Coxii, 322 ; densa, 
327 ; Farrer's variety, 322 ; 
squamata, 327 

„ religiosa Koyle ex Carr., 324 
„ rigida Sieb. Sc Zucc., 323 

„ Sabina Linn., 324 

„ vars. cupressifolia, 32o ; 

humilis, 325; "Knap Hill, 

325 ; lusitanica, 326 ; Pfit¬ 
zeriana, 299 ; procumbens, 

310 ; prostrata, 310 ; pros- 
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trata Hort., 326 ; tamaris- 
cifolia, 326 ; variegata, 

326 

Juniperus sabinoides Grise., 309; Nees, 

313 

„ saltuaria Rehd., & Wils., 326 
„ Sanderi Hort., 242 
„ scopulorum Sarg., 334 
„ sinensis Hort., 297 
„ sphcerica Lindl., 297 
„ squamata Buch.-Ham., 327 

„ vars. Fargesii, 327 ; Meyeri, 

327 ; prostrata, 327 ; Wil- 
sonii, 328 

„ struthaica Knight, 297 
„ taxifolia Hook. & Arn., 328 
„ taxifolia Pari., 309 
„ tetragona Schlech., 313 ; Moench., 
517 

„ Thunbergii Hook. & Arn., 297 
„ thurifera Linn., 328 
„ var. gallica, 330 
„ tibetica Komarov, 330 
„ turkestanica Komarov, 330 
„ utahensis Lemm., 330 

„ var. megalocarpa, 331 
„ virginiana Linn., 331 

... vars. albo-spica, 332 ; ar- 
gentea, 333 ; aureo-spica, 
332 ; australis, 294 ; barba- 
densis, 294 ; Cammartii, 

332 ; Canaertii, 332 ; Cham- 
berlainii, 333 ; cupressifolia 

333 ; elegantissima, 333 ; 

filifera, 333 ; glauca, 333 ; 
globosa, 333 ; Keteleeri, 
333 ; Kosteri, 333 ; Kos- 
teriana, 333 ; pendula, 333 ; 
prostrata, 310; pyramidalis- 
333 ; pyramidiformis, 333 ; 
reptans, 334 ; Schottii, 334; 
scopulorum, 334 ; “ Tri- 

omphe d’Angiers," 334 ; 
tripartita, 334 

„ Wallichiana Hook, f., 335 
zoidamensis Komarov, 336 

Kahikatea, 65 
Kara-matsu, 362 
Kauri, 179 

„ Australian, 183 
„ Black, 181 
„ Gum, 177 
Pine, 179 

„ Fijian, 189 
„ „ New Zealand, 179 

„ „ Northern, 188 

„ „ Queensland, 183 

». Red, 181 

„ ., Soft, 181 

„ „ Swamp, 182 

.. „ White, 181 

Kauri Pines, 176 
Kawaka, 381 
Kaya, 104 


Kedr, 495 

Keteleeria Carr., 22, 337 
„ Davidiana Beiss., 337 
„ Evelyniana Mast., 339 
„ Esquirolii Leveillio, 339 
„ Fabri Mast., 130 
„ formosana Hazata, 339 
„ Fortunei Carr., 339 
„ sacra David, 337 
Key to Genera, 23 
Kichne, 555 
Koya-maki, 593 
Kuro-matsu, 567 
Kusamaki, 73 

Larch, 340 

„ American, 359 
„ Aphis, 343 
„ Black, 359 
„ Canker Fungus, 344, 345 
„ Common, 347 
„ Dahurian, 354 
„ Dunkeld, 353 
„ European, 347 
„ Golden, 575 
„ Japanese, 362 
„ Kurile, 355 
„ Lyall’s, 366 
„ Manna of, 351 
„ Master's, 367 
„ Olga Bay, 356 
„ Oregon, 161 
„ Prince Rupprecht’s, 357 
„ Red, 362, 359 
„ Russian, 373 
„ Sawfly (Large), 344 
„ Siberian, 373 
„ Sikkim, 358 
„ Swiss Hybrid, 367 
„ Turpentine, 351 
„ Tyrolese, 347 
„ Weeping, 370 
„ Western, 368 
., White. 359 
Larches, 340 
Laricopsis Kent, 575 
„ Kesmpferi Kent, 575 
Larix Miller. 22, 218, 340 

„ alaskensis Wright, 359, 360 
„ altaica Nels., 373 
„ amabilis Nels., 575 
„ americana Michx., 359 

„ vars. rubra, 359 ; pendula, 
370 

„ archangelica Lawson, 373 
„ Cajanderi Mayr.- 354 
„ Cedrus Mill., 223 
„ chinensis Beiss., 372 
„ Cultivation, 342, 352 
„ dahurica Elwes & Henry, 370 • 
Turez., 354 

„ davurica Trautv., 354 
„ decidua Mill., 347, 354 

„ vars. carpathica, 349; com¬ 
munis, 347; fastigiata, 349; 
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pendala, 349 ; polonica, 
349 ; rossica, 350, 373 ; 
sibirica, 373 ; silesiaca, 349 
Larix Deodara K. Koch., 221 






Diseases and Pests, 343 
eurolepis A, Henry, 353, 354 
europesa D.C., 347 
Fraseri Curtis, 359 
Gmelinii Litv., 354 

„ vars. japonica, 355 ; olgen- 
sis, 356 ; Principis-Rup- 
prechtii, 357 
Griffithiana Carr., 358 
Griffithii Hook, f., 358 
Henryana Rehd., 353 
hybrida Farquar, 353 
intermedia Lawson, 373 ; Lodd., 


359 


„ japonica Regel., 355 ; Carr., 362 
,, Kesnipferi Carr., 575 ; Sarg., 362 
„ kamtchatica Carr., 355 
„ Key to Species, 346 
,, koreensis Rafn, 356 
,, kurilensis Mayr, 355 
„ laricina K. Koch, 359 
„ var. prolifera, 359 
„ Larix Kars., 347 
„ leptolepis Murr., 354, 362 
,, Lyalii Pari., 366 
„ marschlinsii Coaz, 367 
„ Mastersiana Rehd. & Wils., 367 
„ microcarpa Desf., 359 
„ occidentalis Nutt., 368 
„ olgensis Henry, 356 
„ patula Salisb., 223 
„ pendula Mast., 359 
„ pendula Salisb., 370 
„ var. repens, 372 
„ Potanini Batalin, 372 
„ Principis-Rupprechiii Mayr., 357 
„ prolifera Malcolm, 359 
„ pyramidalis Salisb., 347 
,, rossica Sabine, 373 
„ sibirica Ledeb., 373 
„ Sieboldii Zucc., 362 
„ tennifolia Salisb., 359 
„ thibetica Franch., 372 
„ vulgaris Fisch., 347 
Leichhardtia Shep., 207 
„ Macleayana Shep., 212 
Lepidothamnus Phill., 49 
„ Fonkii Phill., 49 
Libocedrus Endl., 20, 374 
„ arfakensis Gibbs, 375 
„ austro - caledonica Brongn. & 
Grise., 376 

„ Bidwillii Hook., 376 
„ chilensis Endl., 376 

„ var. viridis, 377 
„ Craigiana Low ex Gord., 377 
„ cupressoides Sarg., 381 
„ decurrens Torrey, 377 

„ vars. aureo-variegata, 379 ; 
compacta, 379 ; glauca, 379 
nana, 379 


Libiocedrus dolabrata Nels., 630 
„ Doniana Endl., 381 
„ formosana Florin, 380 
„ Key to Species, 375 
„ macrolepis Benth. & Hook, f., 380 
„ papuana F. v. Muell., 381 
„ plumosa Druce, 381 
„ tetragona Endl., 381 
Mai, 82 

Maidenhair Tree, 31 
Mammoth Tree, 600 
Mammoth Trees, 596 
Manna, 351 

„ Briacon, 351 
Manoao, 46 
Matai, 82 
Matchwood, 229 
Melezitose, 351 
Metasequoia, 21, 656 

,, glyptostroboides, 656 

Microcachrys Hook, f., 17, 52 
„ tetragona Hook, f., 52 
Microcarpus Pilger, 59 
Micropeuce, 635 
Miro, 38 
Momi 1,63 
Monkey Puzzle, 192 
Musengera, 70 
Nageia Endl., 59 
Nageia Gaetner, 58 

„ alpina F. v. Muell., 60 
„ Blumei Gord., 63 
„ bracteata Kurz., 77 
„ cuspidata Gord., 64 
„ elata F. v. Muell., 66 
„ excelsa O. Kuntze, 65 
„ latifolia Gord., 85 ; O. Kuntze, 72 
„ montana O. Kuntze, 75 
„ minor Carr., 75 
„ spinulosa F. v. Muell., 82^ 

„ Walii chi an a O. Kuntze, 85 
Name Changes, Reasons for, 26 
„ „ List of Principal, 27 

Native Plum, 82 
Nezuko, 628 

Octoclinis F. v. Muell., 207 

„ Macleayana F. v. Muell., 212 
Oil of Cade, 316 
Omorika (section of Picea), 388 
Oregon Larch, 161 
Oteniqua Yellow Wood, 67 
Pachylepis Brong., 207, 652 
Pahautea, 376 IB 

Parana Pine, 191 
„ Wood. 191 
Parolinia Endl., 207 
Pests, 109 

„ Adelges (Adelga), 109, 117, 370, 

385, 449 

„ abietis, 344, 385 
„ „ forma viridis, 343, 

385, 407 

„ cooleyi, 407, 437, 582, 592 
„ nusslinii, 109, 118 
„ picea var. bouveri, 109, 150 
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Pests, Adelges pini, 562 
„ strobi, 554 
„ viridis, 344 
„ Agriotes spp., 562 
„ Aphides, 449 
„ Aphis, Larch, 343 
„ Pine, 562 
„ „ Weymouth, 554 

„ Argyresthia, 345 

„ atmoriella, 345 
„ laevigatella, 345 
„ zelleriana, 345 
„ Banded Pine Weevils, 449 
„ Beech Coccus, 554 
„ Bupalis piniperda, 449 
„ Cecidomyia taxi, 96 
„ Chernies, 370, 385 
„ Cockchafer, 562 
„ Coleophora laricella, 344 
„ Cryptococcus fagi, 554 
„ Dendroctonus brevicomis, 537 
„ obesus, 437 
„ Drey isia nusslinii, 118 
„ Diprion pini, 449, 562 
„ Evetria, 449 

„ buoliana, 449, 562 
„ resinella, 449, 513, 562 
„ Gastropacha pini, 449 
„ Giant Wood Wasps, 449 
,, Green Fly on Spruce, 385, 437 
,, Hylobius abietis, 353, 448, 562 
„ Lophyrus sp., 449, 562 
,, Limantria monacha, 449 
., Lygaeonematus erichsoni, 344 
„ Megastigmus spermatrophus, 118, 
592 

Melolontha melolontha, 562 
„ Moth, Black Arches, 449 
„ Larch Shoot, 345 
„ Pine, 449 

„ Looper, 449 
„ Shoot Tortrix, 449 
„ Sphinx, 449 
„ Resin Gall Tortrix, 449 
Myelophilus minor, 449 
„ piniperda, 449, 562 
Nemalus, 344 

„ Neomyzaphis abietina, 385, 431, 
437 

„ viridis, 407 
„ Phlaeosinus thujae, 612 
„ Pine-bark Beetles, 449 

„ longicorn Beetle, 449 
., Weevil, 353, 448 
„ Pissodes notatus, 449 
„ pini, 889 
„ Retinia, 449 
„ Rhagium bifasciatum, 449 
,. Sawfly, Large Larch, 344 
„ Pine, 449 
„ Scale Insects, 618 
„ Sirex cyaneus, 118, 449 
gigas, 118-449 
., Thuja Bark Beetle, 612 

„ Wood Wasps, 1 18-449 

2X 


Pests, Yew Galls, 96 
Pherosphaera Archer, 17, 52 
„ Fitzgeraldii F, v. Muell., 53 
„ Hookeriana Archer, 53 
Phyllocladus L. C. Sc A. Rich., 17, 53 
„ alpinus Hook, f., 54 
„ asplenifoliits Hook, f., 56 
,, Dillardieri Mirb., 56 
,, Cunninghamii Hort., 56 
„ glaucus, Carr., 55 
„ glaucus Hort., 56 
„ hypophyllus Hort., 56 
„ hypophyllus Hook, f., 55 
,, protractus Pilger, 56 
„ rhomboidalis Rich., 56 
,, serratifolius Nois., 56 
,, trichomanoides D. Don, 56 
„ var. glaucus, 55 
Picea Dietrich, 22, 382 
„ Abies, Karst, 389 

„ vars. acuminata, 390 ; ar- 
genteo-spica, 391 ; aurea, 
391 ; Barryi, 391 ; chloro- 
carpa, 391 ; Clanbrasiliana, 

391 ; columnaris, 391 ; 
compacta, 391 ; Cranstoni, 
393 ; denudata, 393 ; du- 
mosa, 391 ; eremita, 391 ; 
erythrocarpa, 391 ; euro- 
paea, 392 ; finedonensis, 

392 ; globosa, 392 ; Gre- 
goryana, 392 ; Maxwellii, 
392 ; monstrosa, 392 ; mu- 
tabilis, 392 ; nana, 392 ; 
obovata, 422 ; pendula, 

392 ; pumila, 392 ; pumila 
glauca, 392 ; pygmaea, 393; 
pyramidata, 393; Remontii, 

393 ; repens, 393 ; strigosa, 
393 ; tabulaeformis, 393 ; 
virgata, 393 

„ ajanensis Fisch., 412 

„ var. microsperma, 413 
„ alba Link, 408 
„ albertiana Stew.-Br., 396 
„ var. conica, 396 
„ Alcockiana Veitch, 400 
„ amabilis Loud., 120 
„ ascendens Patsch., 401 
„ asperata Mast., 398 

„ vars. heterolepsis, 398; no- 
tabilis, 398 ; ponderosa, 
398 

», aurantiaca Mast., 399 
„ australis Small, 431 
„ Balfouriana Rehd. & Wils., 415 
,. balsamea Loud., 121 
„ bicolor Mayr, 400 

„ vars. acicularis, 400 ; re- 
flexa, 400 

.. brachyphylla Gord., 139 
.. brachytyia Pritzel, 401 

„ var. complanata, 403 
bracteata Loud., 173 
,. Breweriana S. Wats., 403 
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Picea canadensis Link, 636 ; B. S. & 
P., 408 

cephalonica Loud., 123 
Columbiana Lemm., 405 
commutata Hort., 429 
complanata Mast., 402 
concolor A. Murr., 125 
Engelmanni Engel., 405 

„ vars. Fendleri, 406 ; glauca, 
406 ; microphylla, 406 
„ excelsa Link, 389 

„ var. obovata japonica, 420 
Fraseri Loud., 135 
glauca, Voss, 408 

„ vars. albertiana , 396 ; arc- 
tica, 408 ; aurea, 408 ; 

coerulea, 409; coerulea 
Henderson!, 409 ; com- 

pacta, 409 ; conica, 396 ; 
echiniformis, 409; mon- 

strosa, 409 ; nana, 409 
Glehnii Mast., 411 
grandis Loud., 137 
„ Hersii Hort., 409 

heterolepis Rehd. & Wils., 398 
hirtella Rehd. Sc Wils., 418 
hondoensis Mayr, 413 
Hurstii Hort., 409 
jezoensls Carr., 412 

„ v^ars. typica, 413 ; hon¬ 

doensis, 413 
jecoensis x glauca, 432 
X hondoensis, 422 
X mariana Dournelii, 421 
Key to Species, 386 
koraiensis Nakai, 413 
Koyamai Shiras, 413 
lasiocarpa Balf., 125 ; Hort. 
Gord., 144 

likiangensis Pritzel, 415 

„ vars. purpurea, 417 ; rubes- 
cens, 415 

Lowiana Gord., 146 
magnified Gord., 147 
mariana Britt. St. & Pogg., 418 
„ vars. Beissneri, 418; Dou- 
metti, 419 ; ericoides, 419 ; 
fastigiata, 419 
Maximowiczii Regel, 420 
Menziesii Carr., 433 
Meyeri Rehd. & Wils., 399 
montigena Mast., 418 
moramomi Hort., 413 
Morinda Link, 437 
morindoides Rehd., 439 
morrisonicola Hayata, 421 
Moseri Mast., 421 
nigra Link, 418 

„ vars. glauca, 408 ; rubra, 
431 

nobilis Loud., 161 
notha Rehd., 422 
Nordmanniana Loud., 153 
numidica R. Sm., 154 
obovata Ledeb., 422 
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Picea obovata vars. alpestris, 422; fen- 

nica, 422; Schrenkiana, 
432 

Omorika Bolle, 423 
„ var. pendula, 423 
orientalis Carr., 425 

„ vars. aurea, 427; aureo- 
spicata, 427; comp acta, 

427 ; nana, 427 ; pygmaa, 
427 

pachyclada Patsch, 401 
Parryana Sarg., 429 
pectinata Loud, 113 
Pichta Loud., 166 
pindrow Loud., 157 
pinnosa Hort., 139 
Pinsapo Loud., 159 
polita Carr., 427 
pungens Engel., 429 

„ vars. argentea, 430 ; glauca 

430 ; Kosteriana, 430 ; 

Moerheimii, 430 ; prostrata, 
430 ; tabuliformis, 430 ; 

viridis, 430 
purpurea Mast., 417 
religiosa Loud., 164 
retroflexa Mast., 400 
rubens Sarg., 431 
„ var. virgata, 431 

rubra Link, 431 
X Saaghyi Gayer, 432 
„ Sargentiana Rehd. & Wils., 401 
Schrenkiana Fisch. & Mey., 432 
sitchensis Carr., 433 
sitkansis Mayr, 433 
Smithiana Boiss., 437 
spinulosa Henry, 439 
Torano Kochne, 427 
Tschonoskii Mayr, 420 
Veitchii Murr., 171 
vulgaris Link, 389 
Watsoniana Mast., 440 
Webbiana Loud., 167 
Wilsonii Mast., 440 
Pilgerodendron uviferum Florin, 381 
Pin a'Mature, 555 

Blanc d’Autrichc, 555 
d'Auvergne, 555 
d'Ecosse, 555 
de Geneve, 555 
de Hagenau, 554 
Sauvage, 555 
sylvestre, 554 
Pinaceae, 1, 18, 107 
Pinaster, 528 
Pine, 442 

Adventure Bay, 56 
Alaska, 644 
Aleppo, 490 
Alpine, 457, 470 
Alpine Celery-topped, 54 
Alpine White-bark, 457 
Anthony's, 512 
Aphis, Weymouth, 553 
Apple, 551 
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Pine, Arizona, 535 
„ Armand’s, 459 
„ Arolla, 470 
„ Austrian, 514 
„ Ayacahuite, the, 462 
„ Balfour, 464 
„ Banksian, 465 
„ Bastard, 469, 549, 565, 571 
„ Beach, 477 
„ Bhutan, 572 
„ Big. 497, 534 
„ Big-cone, 480 
„ Bishop, 512 
., Black, 61,567 

„ Black, 82. 209. 215, 465, 477 
544, 549, 565 
„ Black Jack, 465 
„ Black Norway, 544 
„ Black Slash, 565 
„ Blackwood, 492 
„ Blue, 572 
„ Bog, 46 
„ Bolander’s, 477 
„ Bosnian, 501 
,, Bournemouth, 528 
„ Bristle-cone, 458 
,, Broom, 522 
„ Brown, 66 

., Bull, 484, 534, 548, 549, 565 
„ Bunge’s, 466 
„ Calabrian, 490 
„ California Swamp, 512 
„ Canada Horn, 465 
„ Canadian Red, 542 
„ Canton Water, 290 
„ Canary Island, 468 
,, Carolina, 484 
„ Cedar, 470, 488, 495, 571 
„ Cedr, 470, 495 
„ Celery, 54 
„ Celery-topped, 56 
„ Alpine, 54 
„ Cembran, 470 
„ Check, 465 
.. Chile, 192 
„ Chilgoza, 487 
„ Chinese, 563 
„ Cluster, 528 
„ Colonial, 199 
„ Columbian, 586 
„ Cornstalk, 565 
„ Corsican, 514, 517 
„ Coulter's, 480 
„ Cowdie, 179 
„ Cow’s-tail, 40 
„ Creeping, 457 
„ Crimean, 516 
„ Cuban, 469 
, Cypress, 207, 208, 209 
„ Dark, 215 
,. Del Mar., 570 
„ Digger, 548 

„ Drummond’s Cypress, 210 

„ Dundathu, 183 
„ Dwarf Marine, 512 


Pine, Dwarf Siberian, 538 

„ Edible Seeds, 446 
„ False Strobus, 538 
„ False Weymouth, 538 
„ Fat, 522 
„ Fijian Kauri, 189 
„ Finger-cone, 507 
.. Fir. 121 
„ Florida, 522 
„ Florida Long-leaf, 522 
,, Florida Spruce, 476 
„ Florida Yellow, 522 
„ Four-leaved Nut, 476 
„ Fox-tail, 464 
„ Fox-tail, 458, 565 
„ Frankincense, 565 
„ Fremont’s Nut, 475 
„ Georgia, 522 
,. Georgia Heart, 522 
„ Georgia Long-leaf, 522 
„ Georgia Pitch. 522 
„ Gerard's, 487 
„ gigantic, 497 
„ Ginger, 229 
„ Golden, 575 
„ Golden-leaved Monterey, 541 
., Gray, 475 
„ Great Sugar, 497 
.. Gregg s, 489 
„ Grey, 465, 548 
„ Grey-leaf, 548 
„ Hard, 445, 542, 544 
.. Heart, 522 
„ Heavy, 534 
„ Heavy-wooded, 534 
„ Henderson’s, 477 
„ Hickory, 458, 462 
„ Hickory, 539 
„ Himalayan, 572 
„ Himalayan Edible, 487 
,, Hoop, 199 
„ Hudson Bay, 465 
„ Huon, 49 
„ Idaho White, 507 
„ Illawarra, 212 
., Illawarra Mountain, 209 
,, Indian, 565 
„ Insular, 540 
„ Jack, 465, 571 
„ Japanese Umbrella, 593 
.. Japanese White, 524 
., Jeffrey's, 492 
„ Jersey, 571 
„ Jerusalem, 490 
„ Kauri, 179 
,. Kedr, 495 
.. King William, 207 
,. Knob-cone, 460 
,. Korean, 495 
Korean Nut, 495 
„ Labrador, 465 
,. Lace-bark, 466 
Lachlan, 215 
Large-cone, 480 

,. Large-leaved Western Yellow, 535 
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Pine, Lawson's, 499 
Light, 215 
Limber, 485 
Little Sugar, 507 
Loblolly, 565 
Loblolly, 549 
Lodge-pole, 477 
Lone, 570 
Long-leaf, 522 
Long-leaf, 534 
Long-leaved, 544 
Long-leaved Indian, 545 
Long-leaf Pitch, 522 
Longschap, 565 
Longschat, 544 
Longshucks, 565 
Long-straw, 522, 565 
Lowland Spruce, 488 
Luchu, 503 
Macedonian, 526 
Maritime, 528 
Marsh, 549 
Masson’s, 503 
Mayr’s, 535 
Meadow, 469, 549, 565 
Mexican, 474 
Mexican Nut, 474 
Mexican Pinon, 474, 476 
Mexican White, 462 
Monterey, 540 

Monterey Golden-leaved, 541 
Monterey Two-leaved, 541 
Moreton Bay, 199 
Morrison's Cypress, 212 
Mountain, 509 
Mountain, 50, 209, 507 
Mountain Cypress, 211 
Mountain White, 507 
Murray, 209, 477 
Murray River, 210 
Narrow-cone, 460 
Nearly Smooth Cone, 540 
Nelson's, 513 
Neosa, 487 
Nevada Nut, 475 
New England, 551 
New Jersey, 571 
New Mexican, 475 
New Mexican Pinyon, 475 
Nigger, 571 
Norfolk Island, 201 
North Carolina, 484, 565 
North Carolina Yellow. *84 
Northern, 551, 554 
Northern Kauri, 188 
Northern Pitch, 544 
Norway, 542 

Nut, 480, 474, 475, 476, 548 
Obispo, 512 

Oldfield, 476, 484, 565, 571 
One-leaved Nut, 475 
" Oregon, 586 
Oyster Bay, 216 
Parana, 191 
Parasol, 593 
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Pine, Parry's, 476 
„ Parry’s Nut, 476 
„ Parry's Pihon, 476 
Peacock, 252 
Pinaster, 528 
Pince’s, 532 
Pifion Nut, 474, 475 
Pinyon, 474, 475 
Pitch, 522 

Pitch, 457, 480, 469, 477, 484, 534 
Plum, 66 
Pond, 549 
Poor, 484, 488, 571 
Port Macquarie, 212 
Poverty, 539, 571 
Prickle Cone, 460, 512 
Prickly, 477. 539 
Pringle's, 537 
„ Puget Sound, 586 
Pumpkin, 551 
Pyrenees, 517 
Quebec, 551 
Red, 542 

Red, 48, 82, 209, 477, 534, 586 
Red of Japan, 482 
Remarkable Cone, 540 
Richmond River, 199 
Rigid, 544 
River, 571 
Rock. 217 

Rocky Mountain Nut, 475 
Rocky Mountain White, 485 
Rosemary, 522 

Rough-branched Mexican, 504 
Rust, Weymouth, 554 

Sabine's, 548 
Sand, 476 
Sand, 477 
Sandy-slope, 460 
Sap, 544, 565 
Sapling, 551 
Sapwood, 492 
Scotch, 554 
Scots, 554 
Scrub, 571 

Scrub, 209, 465, 476, 477 
Seaside, 528 
Second-growth, 571 
Shade, 497 
She, 469 
She Pitch, 469 
Shore, 477 
Short, 571 
Short-leaf, 484 
Short-leaf, 565 
Short-leaf Yellow, 484 
Short-leaved, 571 
Short-leaved Weymouth, 507 
Shortschat, 484, 571 
Shortshucks, 571 
Siberian, 538 
„ Siberian Cedar, 470 
Silver, 47, 121, 507 
Single, 121 
Single-leaf, 475 


99 


99 


99 


PP 


99 


PP 


99 


PP 


99 


PP 


99 


99 


99 


99 


PP 


99 


99 


9 9 


99 


99 


PP 


99 


9 9 


99 


99 


9 9 


99 


9 9 


9 9 


99 


99 


99 


99 


9P 


99 


9 9 


PP 


PP 


99 


99 


99 


9 9 


PP 


99 


99 


99 


99 


99 


9 9 


99 


99 


99 


99 


99 


99 


99 


99 


99 


99 



INDEX 


Pine, Single-leaved Nut, 475 

„ Sir Joseph Banks, 465 
„ Slash, 469, 484, 565 
„ Small-coned Monterey, 540 
„ Smooth-leaved, 500 
„ Snow-line, 460 
„ Soft. 445, 507, 551 
„ Soledad, 570 
„ Southern Hard, 522 
„ Heart, 522 
„ Mountain, 539 
„ Pitch, 522 
„ Yellow, 522 
„ Spreading Cone, 540 
„ Spreading-leaved, 525 
„ Spruce, 488 

Spruce, 408, 418, 431, 469, 476, 
477, 484, 549, 565, 571 
„ Stone, 533 
„ Stone, 474 
„ Sugar, 497 
„ Sugar, 507 
„ Swamp, 469, 512, 565 
,, Swiss, 113 
„ Swiss Stone, 470 
„ Table Mountain, 539 
„ Tamarack, 477 
„ Tamrac, 477 
„ Tarentina, 533 
„ Tasmanian Cypress, 213 
„ Tenasserim, 503 
„ Texas Long-leaf, 522 
„ Texas Yellow, 522 
„ Three-leaved Nut, 474 
„ l imber. Hard, 445 
„ Timber, Soft, 445 
„ Tonawanda, 551 
„ Torch, 544, 565 
„ Torrey, 570 
„ Truckee, 492 
„ Tuberculated Cone, 460 
„ Turpentine, 217 
„ Turpentine, 522 
„ Turpentine and Resin, 446, 523 
„ Twisted, 477 
„ Twisted-branch, 477 
„ Twisted-leaved, 567 
„ Two-leaved Monterey, 541 
„ Two-leaved Nut, 475 
„ Umbrella, of Europe, 533 
„ Umbrella, of Japan, 593 
„ Virginia, 565 
„ Walter's, 488 
„ Western White, 507 
„ Western Yellow, 534 
„ Westland, 47 
„ Weymouth, 551 
„ White, 551 

„ White, 65, 199, 208, 215, 389, 
405, 477. 485, 488, 497, 507 
„ White-bark, 457 
„ White Cypress, 210 
„ White Silver, 47 
„ White-stem, 457 

Wild, 554 
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Pine, Yellow, 66. 484, 507, 534, 544 
551, 554. 565, 571 
„ Yellow Silver, 50 
Pines, 442 
Pinheira brava, 80 
Pino, 75 

Pino Barda Caida, 502 
Pinon, 474, 475 

„ Mexican, 474, 475 
„ Parry's, 476 

Pinus Linnaeus, 21, 218, 340, 442 
„ abasica Carr., 490 
„ abehasica Hort., 490 
„ Abies Linn., 389; Duroi, 113; 
Pari., 153 

„ var. cephalonica Pari., 123 
„ adunca Bose., 540 
„ alba Lamb., 408 

„ var. canadensis, 551 
„ albicaulis Engel., 457 
„ alepensis Poir., 490 
„ alopecuroides Hort., 549 
„ Altamirani Shaw, 499 
„ altissima Ledeb., 554 
„ amabilis Dough, 120; Pari., 147 
„ Amamiana Koid, 458 
„ americana Gaert.,431; Duroi, 636 
„ Antoineana Roezl, 538 
„ apacheca Lemm., 534 
„ apulcensis Lindh, 538 
„ arabica Sieb., 490 
„ aracanensis Knight, 533 
„ Araragi Sieb., 650 
„ araucana Mol., 192 
„ arctica Hort., 533 
„ aristata Engel., 458 
„ arizonica Engel., 535 
„ Armandi Franch., 459 
„ Armandi Wils., 458 
„ armena K. Koch, 554 
„ atlantica Endh, 220 
„ attenuata Lemm., 460 
„ Aucklandii Lodd., 487 
„ australis Michx., 522 ; Hort., 490 
„ austriaca Hoess., 514 
„ Ayacahulte Ehren., 462 

„ vars. brachyptera, 462 ; 

Veitchii, 463 
„ x Wallichiana, 492 
„ bahamensis Grise., 469 
„ Balfouriana Jeffr. ex A. Murr.. 
464 

„ Balfouriana Wats., 458 
„ var. aristata, 458 
„ balsamea Linn., 121 
„ Bankslana Lamb., 465 
„ Banksiana Lindl. & Gord., 477 
„ Beardsleyi Murr., 534 
„ Benthamiana Hart., 534 
„ Bessereriana Roezl, 567 
„ Bolanderi Pari., 477 
„ borealis Salisb., 554 
„ Boursieri Carr., 477 
brachyphylla Pari., 139 
„ brachyptera Engel., 534 
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Pinus bracteata D. Don, 173 
„ brevispica Hayata, 483 
„ Brunoniana Wall., 642 
„ Brntia Tenore, 490 
„ Bungeana Zucc., 466 
„ Buonapartea Roezl, 463 
„ californica Loisel., 540 ; Hartw., 
460 

„ canadensis Duroi, 408 ; Linn., 
636 

„ canadensis var. quinquefolia, 
551 

„ canaliculata Miq., 503 
„ canariensis C. Sm., 468 
„ caramanica Bose., 516 
„ caribaea More., 469 
„ Carica D. Don, 490 
„ caucasica Fisch., 554 
„ Cavendishiana Hort., 494 ; Carr., 
563 

„ cebennensis Hort., 517 
„ Cedrus Linn., 223 ; Roezl, 500 ; 
Usp., 470 
„ Section, 218 
,, Cembra Linn., 470 

„ vars. aurea, 471 ; chloro- 
carpa, 471 ; pumila, 538 ; 
pygmcea, 538 ; sibirica, 
471 

„ Cembra Thunb., 524 
„ cembroides Zucc., 474 

„ vars. edulis, 475 ; mono- 
phylla, 475 ; Parryana, 476 

„ cembroides Gord., 475 ; Newb., 
457 

„ cephalonica Endl., 123 
„ Chihuahuana Engel., 500 
„ Chilghoza Elphin., 487 
„ Chylla Lodd., 572 
„ cilicica Pari., 125 
„ clausa Vasey, 476 
„ colchica Booth, 490 
„ commutata Pari., 405 
„ Comonfortii Roezl, 500 
„ concolor Pari., 125 
„ conglomerata Graef., 490 
„ contorta Dougl., 477 

„ vars. latifolia, 477; Mur - 
rayana, 477 

„ contorta Boland, 512 
„ coronans Litv., 470 
„ Coulter! D. Don, 480 
„ Craigiana Murr., 534 
„ cubensis Griseb., 521 ; Sarg., 469 
„ cupressoides Molina, 381 
„ Decandolleana Roezl, 500 
„ decidua Wall., 642 
„ deflexa Torr., 494 
„ Deodara Roxb., 220 

densiflora Sieb. & Zucc., 482 
„ vars. argenteo - variegata, 
482 ; aurea, 482 
„ dependens Roezl, 500 
„ deiritis Hort., 528 
„ Devoniana Lindl., 504 


Pinus Dicksoni Hort., 572 
„ Diseases, 448 
„ divaricata de Cour., 465 
„ domestica Matth., 533 
„ dumosa D. Don, 642 
„ echinata Mill., 484 
„ echinata Hort., 509 
„ Edgariana Hartw., 512 
„ edulis Endl., 475 
„ eldarica Medw., 490 
„ Elliottii Engel., 469 
„ Engelmanni Engel., 405; Torr., 
534 

„ Escadoniana Roezl, 538 
„ escarena Risso., 528 
„ excelsa Hook., 526 ; Lamb., 389; 
Wall., 572 
„ var. Pence, 526 
„ excorticata Lindl. & Gord., 466 
„ Fabre Voss, 130 
„ fastuosa Salisb., 533 
„ Fenzlii Ant. & Kotschy, 500 
„ fertilis Roezl, 474 
., filifolia Lindl.. 504 
„ Finlaysoniana Wall., 503 
„ firma Ant., 133 
„ Fischeri Booth, 509 
„ flexilis James, 485 

„ var. albicaulis, 457 
„ flexilis Balf., 457 
„ formosana Hayata, 524 
„ Fraseri Lodd., 544 
„ Fraseri Pursh., 135 
„ Fremontiana Endl., 475 ; Gord., 
475 

„ Friesiana Wichura, 554 
„ funebris Kom., 563 
„ futilis Sarg., 474 
„ genevensis Hort., 554 
„ genuensis Cook, 490 
»• georgica Hort., 522 
„ Gerardiana Wall., 487 
„ glabra Walter, 488 
„ glauca Moench., 408 
„ glomerata Salisb., 528 
„ gracilis Roezl, 500 
„ grandis Dougl., 137 ; Lamb., 120 

„ Greggii Engel., 489 
„ Grenvillea Gord., 504 
,. Griffithii McClel.. 572 ; Pari., 358 
„ Grozelierii Carr., 507 
„ haguenensis Loud., 554 
halepensis Mill., 490 
„ var. brutia, 490 
„ halepensis Bieb., 500 
„ Hamiltonii Tenore, 528 
„ Hartwegii Lindl., 504 
„ Heldreichii Christ., 501, 514 
„ var. leucodermis, 501 
„ Henryi Mast., 563 
„ heteromorpha Roezl, 538 
„ heterophylla Sudw., 469 ; Small, 
465 

,, hierosolymitiana Duham., 490 
„ hispanica Cook, 490, 528 
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Pinus Holfordiana A. B. Jacks., 492 
„ Hoseriana Rozel, 538 
„ hudsonica Poir., 465 
„ huisquilccsnsis Roczl, 500 
,, humilis Link, 554 
„ inops Bong., 477 ; Soland., 571 
„ insigms Dougl., 540 
„ insularis Endl., 494 
„ intermedia Fisher, 373 ; Wang., 
359 

„ japonica Forbes, 482 
„ Jeffrey! A. Murr., 492 
„ var. deflexa, 494 
„ Kcsmpferi Lamb., 362 ; Pari., 
575 

„ kasya Pari., 494 
,, keseya Royle, 494 
„ Key to Species, 450 
„ khasia Engel., 494 
„ khasya Royle, 494 
„ khasyana Griff., 494 
„ Khutrow Royle, 437 
„ Kochiana Klotz., 554 
„ koraiensis Sieb. & Zucc., 495 
var. variegata, 495 
„ Uoraiensis Mast., 459 
„ Krempfii Lecomte, 496 
„ testa Salisb., 347 
„ Lambertiana Dougl., 497 
,, lanceolata Lamb., 258 
,, lapponica Mayr, 556 
„ laricina Duroi, 359 
„ f.aricio Poir., 517 

,, vars. austriaca, 514 ; cala- 
brica, 517 ; caramanica, 
516 ; cebennensis, 517 ; cor- 
sicana, 517 ; leucodermis, 
501 ; Pallasiana, 516 ; pro - 
strata, 517 ; pygmeea, 518 ; 
pyrenaica, 517 

„ Larix Linn., 347 ; Thunb., 362 
„ lasiocarpa W. J. Hook., 144 
„ latifolia Sarg., 534 
„ latisquama Engel., 532 
„ Latteri Mason, 503 
„ Lawson! Roezl, 499 
„ Ledebourii Endl., 373 
„ leiophylla Schlech. & Cham., 500 
„ var. Chihuahuana, 500 
„ Lemoniana Benth., 530 
„ leptolepis Endl., 362 
„ Lerdoi Roczl, 500 
„ leucodermis Antoine, 501 
„ leucosperma Maxim., 563 
„ Lindleyana Gord., 506 
„ Llaveana Schide., 474 
„ Loddigesii Loud., 544 
„ Loiseleuriana Carr., 490 

.. longifolia Roxb., 545 ; Salisb., 
522 

., lophosperma Lindl., 570 
,. Loudoniana Gord., 463 
„ Lowiana McNab, 146 
„ luchuensis Mayr, 502 
„ Lumholtzii Robin & Fern., 502 


Pinus lutea Walt., 522 

„ Macintoshiana Hort., 477 
„ macrocarpa Lindl., 480 
„ macrophylla Lindl., 504 
„ maderensis Tenore, 533 
„ mandshurica A. Murr., 538; 
Rupr., 495 

„ mariana Duroi, 418 
„ maritima Lamb., 490 ; Poir, 
528 

„ Massoniana Lamb., 503 
„ Massoniana Hort., 482 ; Sieb. 
& Zucc., 567 

„ Mastersiana Hay at a, 459 
,, Mayriana Sudw., 535 
., Menziesii Doug., 433 
„ Merkiana Gord., 503 
„ Merkusii Jun. & de Vrie., 503 
„ Mertensiana Bong., 649 
„ microcarpa Lamb., 359 ; Roezl, 
567 

„ minor Hort., 490 ; Loud., 530 
„ tnitis Michx., 484 
., monophylla Torr. & Frem., 475 
„ var. edulis, 475 
,. monspeliensis Saltz., 517 ; Hort. 
528 

„ montana Lanik., 410 ; Mill., 509; 
Null., 539 

., Monte-Allegri Roezl, 500 
,, montcreyensis Rauch., 540 
Montezumae Lamb., 504 

„ vars. Hartwegii, 504 ; Lind¬ 
leyana, 506 ; pseudo-strobus 
538 ; rudis, 506 

,. monticola Dougl. ex Lamb., 507 
„ vars. digitata, 507 ; minima 
507 ; porphyrocarpa, 507 
„ morrisonicola Hayata, 524 
„ Mulleriana Roezl., 567 
„ Mngho Poir, 511 
„ Mugo Turra, 509 

., vars. Mughus, 511; pumilio 
511 ; rostrata, 511 ; rotun- 
data, 511 

„ Mugus Scop., 511 
„ muricata D. Don, 512 
„ muricata Bob, 477 
„ Murrayana Balf., 477 
„ neglecta Low, 528 
„ Nelson! Shaw, 513 
„ Neosa Govan, 487 
„ nepalensis De Chamb., 572: 

Royle, 528 
„ nigra Arnold, 514 

„ austriaca, 514 ; caramanica 
516; calabrica, 517; ce¬ 
bennensis, 517; Horni- 
brookiana, 517 ; Pallasiana 
516; pendula, 517 ; Poir- 
etiana, 517 ; prostrata, 517; 

pygmaea, 518 ; pyramidalis 
518 

„ nigra Ait., 418 
.. nigricans Host., 514 
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Pinus nivea Booth, 507 
„ nobilis Dougl., 161 
„ nootkatensis Man., 534 
„ Nordmanniana Steven, 153 
„ nova-hollandica Lodd., 528 
„ nova-zealandica, 528 
„ Nuttallii Pari., 368 
„ obliqua Santer, 509 
„ occidentalis Swartz, 521 
„ Omorika Pancic, 423 
„ oocarpa Schide, 521 
„ oocarpoides Lindh, 521 
„ orientalis Linn., 425 
„ Orizaba Gord., 538 
„ osteosperma Engel., 474 
„ Pallasiana Lamb., 516 
„ Pallasii Parol., 490 
„ Palmeri Manetti, 522 
„ palustris Mill., 522 
„ x Taeda, 550 
„ Parolinii Visaini, 490 
„ Parryana Engel., 476 ; Gord., 
534 

„ parviflora Sieb. & Zucc., 524 
„ var. glauca, 524 
„ parvifolia Hort., 524 
„ patula Schh, & Cham., 525 

„ vars. macrorarpa , 489 ; 
siricia, 489 

„ Paitoniana Pari., 649 
,, pectinata Lamar., 113 
„ pendula Ait., 370 
,, penicillus Lapeyr., 490 
„ peninsularis Mayr., 534 
„ pentaphyUa Mayr., 524 
„ persica Strang., 490 
„ Pests, 448 
„ Peuce Grisc., 526 
„ Picea I .inn., 1 13 
,, piclita End!., 166 
„ Pinaster Aiton, 528 

„ vars. Aberdoniae, 530 ; 

Lemoniana, 530 ; minor, 
530 

„ Pinaster Loud., 567 
„ Pinceana Gord., 532 
„ pindrow Royle, 157 
„ Pinea Linn., 533 

„ var. fragilis, 533 
„ Pinea Gord., 482 
„ Pinsapo Ant., 159 ; Pari., 154 
„ Pitynsa Stev., 490 
„ Poiretiana, Ant., 517 
„ ponderosa Doug., 534 

„ vars. arizonica, 535 ; 
deflexa, 494 ; Jeffreyi, 492 ; 
macrophylla, 535 ; Mayri- 
ana, 535 ; pendula, 535 ; 
scopulorum, 535 
„ pontica K. Koch, 554 
„ porphyrocarpa Murr., 507 
„ prasina Roezl, 538 
„ Pringlei Shaw, 537 
„ protuberans Rozel, 538 
„ pesudo-halepensis Denh., 490 


Pinus pseudo-strobus Lindh, 538 

„ vars. apulcensis, 538; 
tenuifolia, 538 
„ pumila Regel, 538 
„ pumilio Haenke, 511 
„ pungens Lamb, ex Michz., 539 
„ pygmaa Fisch., 538 
„ pyrenaica Carr., 517 ; David, 490 
„ quadrifolia Sudw., 476 
„ quinqnefolia David, 459 
„ radiata D. Don, 540 
„ „ vars. aurea, 541 ; binata, 

541 

„ recnrvata Rowh, 469 
„ reflexa Engel., 485 
„ Regeliana Roezl, 538 
„ religiosa Humb., 164 
„ resinosa Loiseh, 490 ; Torr., 534 
„ resinosa Aiton, 542 
„ rigensis Desf., 554 
„ rigida Mill., 544 

„ var. serotina, 549 
„ rotundata Link, 509 
„ Roxburghii Sarg., 545 
„ rubra Michx., 542; Miq., 503; 

Sibcr., 482 

„ rubrezflora Loud., 509 
„ rupestris Michx., 465 
„ Russelliana Lindh, 504 
„ ruthenica Hort., 571 
„ Sabiniana Dough, 548 
„ var. explicata, 548 
„ Sabiniana Parry, 480 
„ Salzmanni Dunal, 517 
,, sanctahelenica Loud., 528 
„ sanguinea Lapey., 509 
„ Saportae Rouz., 491 
„ saliva Lamk., 533 
„ scariosa Lodd., 554 
„ Schwerinii Fits., 549 
„ scipioniformis Mast., 459 
„ scopifera Miq., 482 
„ scotica Willd., 556 
„ selenolepsis Parh, 171 _ 

„ serenagensis Madden, 545 
„ serotina Michx., 549 
„ serotina Hort., 522 ; Long, 544 
„ Shasta Carr., 457 
„ sibirica Mayr., 471 ; Turcz., 166 
„ Sinclairiana Carr., 534 
„ Sinclairii Hook. & Arn., 534 
„ sinensis Endh, 494 ; Mayr, 563 
„ sitchensis Bong., 433 
„ Skinneri Hort., 521 
„ Smithiana Wall. 437 

„ Sondereggeri H. H. Chap., 550 

„ strobiformis Engl., 462 ; Sudw., 
485 

„ Strobus Linn., 551 

„ vars. aurea, 551; mono- 
phylla, 551 ; monticola, 507; 

nana, 551 ; nivea, 551 ; 

prostrata, 552 

,, Strobus Buch. - Ham., 572 , 
Thunb., 495 
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Pinus subpatula Royle, 525 
„ sumatrana Jungh., 503 
„ sylvestris Linn., 554 

,, vars. argentea, 557 ; aurea, 
557 ; engadinensis, 556; 
fastigiata, 557 ; globosa, 
557 ; microphylla, 557 ; 
monophylla, 557 ; nana, 
557 ; nevadensis, 556 ; 
pendula, 557 ; pumila, 558; 
pyramidalis, 557 ; reflexa, 
556; rigensis, 556; scotica, 
556; variegata, 558; virgata, 
557 ; Wood, 558 

„ sylvestris Gouan, 490 ; Thunb., 
567 

„ tabulaeformis Carr., 563 

„ vars. densata, 563 ; 
yunnanensis, 563 
,, tabulceformis Hort., 567 
,, Taeda Linn., 565 
„ Taeda Lamb, 539 

„ vars. e chin ata , 484 ; 

heterophylla, 469 
„ taiwanensis Hayata, 483 
„ Tamrac Murr., 477 
„ tatarica Hort., 490 ; Mill., 554 
„ taxifolia Lamb., 586 
„ Teocote Schl. & Cham., 567 
„ var. macrocarpa, 567 
,, tenuifolia Benth, 538; Salisb. 551 
„ tenuis Lemm., 477 
„ terthrocarpa Shaw., 570 
,, Thunbergii Pari., 567 

,. vars. aurea, 568; variegata, 
568 

„ Torreyana Parry, 570 
„ tropicalis Morel., 570 
„ Tsuga Ant., 650 
„ tuberculata Gord., 460 ; D. Don, 
540 

„ Tzotnpoliana Roezl, 538 
„ uliginosa Neum., 509 
„ uncinata Ramond, 511 
„ Uyematsui Hayata, 524 
„ variabilis Lamb., 571 

„ var. echinata, 484 
„ Veitchii Roezl., 463 
„ venusta Dougl., 173 
„ verrucosa Roezl., 500 
„ verticillata Sieb., 593 
„ Vilmoriniana Roezl., 567 
„ virginiana Mill., 571 
„ Wallichiana A.B. Jacks., 572 

„ vars. monophylla, 574 ; 

zebrina, 574 
„ X Strobus, 549 
„ Webbiana Wall., 167 
„ Wincesteriana Gord., 504 
„ Wilsonii Shaw, 563 
„ Wood, 444 
„ Wrightii Engel., 521 
„ yunnanensis Franch., 563 
Pinyon, 474, 475 

„ New Mexican, 475 


Pitch, Burgundy, 394 
Platycladus Spach, 618 
„ dolabrata Spach, 630 
„ stricta Spach, 618 
Podo, 70 
Podocarpaceae, 1 
Podocarpeae, 17 
Podocarpus Pers., IS, 58 
„ affinis Seem., 60 
„ alpina var. arhorescens, 70 
,, alpinus R. Br., 60 
,, amarus Blume, 61 
„ andinus Poepp. ex Endl., 61 
„ angustifolius Grise, 63 
,, var. Wrightii, 63 
,, antarctica Van Houtte, 64 
„ antillaruni R. Br., 64 
,, appressus Maxim., 63 
,, argotesnia Hance, 38 
,, aristulata Pari., 63 
„ asplenifolius Lab., 56 
„ Beccarii Pari., 63 
,, Bidwillii Hoibr., 82 
,, biforme Hook., 47 
,, Blumei Endl., 63 
,, bracteata Blume, 77 
„ caesius Maxim, 63 
,, celebica Hemsl., 79 
,, chilinus Rich., 80 
„ chinensis Wall., 74 

„ vars. argentea , 73, aurea, 
73 

„ coriaceus A. Rich., 64 
„ var. sulcatus, 64 
„ costalis C. Presl., 64 
„ Cumingii Pari., 72 
,, cupressina R. Br., 71 
„ curvifolius Carr., 64 
„ cuspidatus Endl., 64 
„ dacrydioides A. Rich., 65 
„ Dawei Stapf, 65 
„ discolor Blume, 77 
„ Drouynianus F. v. Muell., 66 
„ dulcamara Seem., 61 
., elatus R. Br., 66 
„ elongata Carr., 67 
„ elongatus L. Herit., 66 
„ eurhyncha Miq., 61 
„ ensifolia R. Br., 66 
„ excelsa Lodd., 82 
„ falcata Engl., 71 ; Engl., 84 
„ falcatus R. Br., 67 
„ ferrugineus D. Don. 68 
„ ferruginioides Compt., 68 f 
„ formosensis Diimmer, 69 
„ Forrestii Craib & W. W. Sm., 69 
„ glaucus Foxw., 69 
„ glomeratus D. Don, 70 
„ gnidioides Carr., 70 

„ var. caespitosus, 70 
„ gracilior, Pilger, 70 
,. Haiti T. Kirk. 83 
„ Harmsianus Pilger, 71 
„ Henckelii Stapf., 71 
„ Horsfieldii Wall,, 71 
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Podocarpus Humboldtii Hort., 64; 
„ Knight, 75 
„ imbricatus Blume, 71 
„ insignis Hemsl., 38 
„ jamaicensis Hort., 80 
„ javanicus Blume, 71 
„ „ var. Cumingii, 72 

„ Junghuhniana Miq., 77 
„ koraianus Sieb., 41 
„ Ladei Bailey, 72 
„ Lambertii Klotz., 72 
„ latifolia Wall., 85 
„ latifolius R. Br., 72 
„ Lawrencii Hook, f., 60 
„ leptostachya Blume, 60, 77 
„ macrophylla 

„ var. acuminatissima, 11 
„ macrophyllus D. Don, 73 

„ vars. albo-variegatus, 73; 
angustifolius, 73 ; luteo- 
variegatus, 73 ; Maki , 74 
„ macrostachyus Pari., 74 
„ madagascariensis Baker, 74 
,, Maki Sieb., 74 
„ Mannii Hook, f., 74 
,, Meyeriana Endl., 67 
„ microphyllus Diels, 69 
„ milanjianus Ren lie, 75 
„ var. arborescens, 75 
„ minor Pari., 75 
„ montanus Lodd , 75 

„ var. diversifolius, 76 
„ Motleyi Dumm., 63 
mucronata, 80 
„ Nageia R. Br., 76 
„ Nagi Makino, 76 

„ vars. angustifolius, 76 ; 
rotundifolius, 76; vadegatus 
76 

„ neriifolius D. Don, 77 

„ vars. brevifolius, 77 ; 
Teysmanni, 77 
„ nivalis Hook, f., 78 
„ nova-caledoniae Vieil., 78 
„ nubigenus Lindl., 78 
„ oleifolius D. Don, 78 
„ ovata Henkel., 76 
„ palembanicus Miq., 59, 79 
„ papuanus Ridley, 79 
„ parvifolius Pari., 79 
„ pectinata Panch., 37 
„ pedunculata Bail., 61 
„ Pilgeri Foxw., 79 
„ pinnata Hort., 85 
„ polystachya R. Br., 77 
„ polystachyus R. Br., 79 
„ pungetts D. Don, 82 
„ Purdieanus Hook., 80 
„ rigida Klotz., 70 
„ Rumphii Blume, 80 
„ salicifolia Klotz., 64 
„ salignus D. Don., 80 
„ Sellowii Klotz., 80 

„ var. angustifolius, 82 
„ spicatus R. Br., 82 


Podocarpus spinulosus R. Br., 82 
„ Sprengeli Blume, 61 
„ Sprucei Pari., 70 
„ Sweetii C. Presl., 72 
„ taxifolia Humb., 75 
„ Teysmanni Miq., 77 
„ thevetiifolius Zippel, 83 
„ thujoides R. Br., 65 
„ Thunbergii Hook, 72 

„ vars. angustifolia, 66; 
falcata, 71 ; latifolia, 72 
„ Totara D. Don, 83 
„ var. Hallii, 83 
„ Urbanii Pilger, 84 
„ usambarensis Pilger, 84 
„ ustus Brong. & Grise., 84 
„ Vieillardii Pari., 85 
„ vitiensis Seem, 85 
„ Wallichianus C. Presl., 85 
Prince of Woods, 77 
Prumnopitys Philip., 59 
„ elegans, 61 
„ spicata, 82 
„ taxifolia, 75 
Pesudolarix Gord., 22, 575 
„ amabilis Rehd., 575 
„ Fortunei Mayr., 575 
„ Kcsmpferi Gord., 575 
Pseudotsuga Carr., 22, 579 
„ Davidiana Bertr., 337 
„ Douglasii Carr., 586 

„ vars. Candida, 588 ; glauca 
581 ; macrocarpa., 584 
Maerheimii, 581 
„ Forrestii Craib, 592 
„ glauca Mayr, 581 

„ var. Moerheimii, 581 
„ japonica Beiss., 582 
„ Key to Species, 580 
„ macrocarpa Mayr., 584 
„ mucronata Sudw., 586 
„ sinensis Dode, 585 
„ taxifolia Britt., 586 

„ vars. anguina, 586; brevi- 
folia, 588; caesia, 588; 
Candida, 588 ; fastigiaU, 

588 ; Fretsii, 588 ; glauca , 
581 ; nana, 588 ; pendula, 
588; pumila, 588; revoluta, 
588; Stairii, 589; StandishiJ, 

589 ; suberosa, 589; 
variegata, 589 

„ Wilsoniana Hayata, 592 

Redwood, 555, 560 
„ Baltic, 555 
„ Californian, 597 
„ Northern, 560 
Retinispora Zucc., 226 
„ dubia Carr., 616 
„ filifera Stand., 247 
„ flavescens Hort., 620 
„ juniperoides Carr., 620 
„ leptoclada Gord., 250 
„ lycopodioides Stand, 243 
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Retinispora meldensis Hort., 622 
„ monstrosa Hort., 243 
„ obtusa Sieb. & Zucc., 240 
„ pisifera Sieb. & Zucc., 245 

„ var. argentea, 247; aurea, 
247; filifera, 247; plumosa, 
248 

,, plumosa Veitch, 248 
„ rigida Hort., 620 
,, Sanderi Sander, 242 
„ squarrosa Sieb. & Zucc., 248; 
Hort., 620 

Retinospora, Sieb. & Zucc., 226 

Rimu, 48 

„ Mountain, 51 

Rimu, 65 
Robertia Rich., 53 

Sabina Spach, 290 
„ chinensis, 297 
,, monosperma Rydb., 313 
,, occidentalis Rydb., 314 
„ officinalis Garcke, 324 
,, phasnicea Ant., 317 
,, squamata Ant., 327 
,, thurifera, 328 
„ utahensis Rydb., 330 
„ virginiana Ant., 331 
Sabina Tree, 296 
Salisbuvia Sm., 31 

„ adi anti folia Sm., 31 
Sandarac Resin, 610 
Sapin rouge du Nord, 554 
Sapree-wood, 653 
Savin, 324 

„ American, 310 
Saxe-Gothaea Lindl., 18, 85 
„ conspicua Lindl., 85 
Schubertia Mirb., 597 
„ disticha Mirb., 606 
„ sempervirens Spach, 597 
Sciadopitys Sieb. & Zucc., 21, 593 
„ verticillata Sieb. & Zucc., 593 

„ vars. pendula, 595 ; 
variegata, 595 
Sequoia Endl., 21, 596 
„ gigantea Decne, 600 
„ sempervirens Endl., 597 

„ vars. adpressa, 597 ; albo- 
spica, 597 ; gracilis , 597 ; 
glauca, 597 ; pendula, 598; 
taxifolia, 598 

„ Washingtoniana Sudw., 600 
„ Wellingtonia Seem., 600 

„ vars. argentea, 602 ; aurea, 
602; glauca, 602; pendula, 
602 ; pygmaea, 602 
„ Wood, 599 

Sequoiadendron Buchholz, 600 
•• giganteum Buchholz, 600 
Shirabe, 171 
Spruce, 382, 586, 636 
„ Alcock’s, 400 
„ Arizona, 405 
„ Balsam, 405, 429 


Spruce, Beer. 394 
„ Black, 4 18 

„ Black, 431 

., Blue, 429 
,. Blue. 418, 431 
Bog. 418 

„ Bonin Islanders*, 328 
„ Brewer’s Weeping, 403 
„ Canadian, 408 
„ Cat, 408 
„ Colorado, 429 
„ Colorado Blue, 429 
,. Common, 389 
.. Double, 408, 418, 431 
„ Douglas, 560 
„ East Himalayan, 439 
„ Engelmann, 405 
„ European, 389 
.. Fir, 389 
,. Firs, 382 
., Fringed, 173 
,, Great Tideland, 433 
„ Gum, 229 
„ He Balsam, 418 
„ Hemlock, 644 
„ Himalayan Hemlock, 642 
„ Hondo, 412 

„ Japanese Hemlock, 641, 650 
„ Northern, 641 
„ Southern, 650 
„ Koyama’s, 413 
., Maximowicz's, 420 
„ Menzies, 433 
„ Mountain, 405 
„ Norway, 389 
„ Oriental, 425 
„ Parry's 429 
„ Pine, 418, 431, 636 
„ Prickly, 429 
„ Prince Albert's, 644 
.. Red, 431 
,. Red. 418 
„ Saghalien, 411 
„ Schrenk’s, 432 
„ Servian, 423 
„ Siberian, 422 
., Sikkim, 439 
„ Silver, 429, 433 
„ Single, 408 
,. Sitka, 433 
„ Skunk, 408 
„ Snake-branch, 392, 393 
„ Swamp, 418 
„ Tideland, 433 
,. Tiger-tail, 427 
„ Weeping, 649 
„ West Himalayan, 437 
„ Western, 433 
„ Western Hemlock, 644 
., White, 408 
„ White, 405, 429 
„ Pine, 405 

„ Yezo, 412 
Spruces, 382 
Stachycarpus Endl., 59 
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Stringybark, 212 
Strobus Opiz, 551 

„ Strobus Small, 551 
„ Weymouthiana Opiz, 551 
Stump-oil, 560 
Sugi, 242 

Taiwania Hayata, 21, 604 

„ cryptomerioides Hayata, 604 
Tamarack, 359 
Tanekaha, 54 
Tanekaha, 56 
Tarwood, 46 
Taxaceae, 1, 16, 37 
Taxeae, 16 
Taxodiaceae, 1 
Taxodineae, 20, 203 
Taxodium Rich., 21, 604 
„ ascendens Brongn., 605 

„ vars. nutans, 605; 
pendulum, 605 
„ distichum Rich., 606 

„ vars. imbricarium, 605 ; 
mucronatum, 609 ; nutans, 
605 ; pendulum, 605 
„ heterophyllmn Brongn., 290 
„ Horsfieldii Knight, 71 
„ imbricariinji Harper, 605 
,, japonicum Brongn., 252 
„ mucronatum Tenore, 609 
„ sempervirens Lamb., 597 
„ sinense, Forbes, 290 
„ Tribe, 20 

„ Washingtonianum Winsl., 600 
Taxus Linn., 17, 87 
„ adpressa Gord., 88 
„ baccata Linn., 88 

„ vars. adpressa, 88; adpressa 
aurea, 90; adpressa erecta, 
90; adpressa fastigiata, 90; 
adpressa stricta, 90; ad¬ 
pressa variegata, 90; alba - 
variegata, 90; argentea, 90; 
aurea, 90; aurea variegata, 
90; Barroni, 90; brevifolia, 
90; canadensis, 97; ches- 
huntensis, 91; chinensis, 97; 
Crowderi, 91 ; cuspidata, 
98; Dovastonii, 91; Dovas- 
tonii aureo-variegata, 91; 
elegantissima, 91; epacri- 
dioides, 91 ; erecta, 91 ; 
ericoides, 91 ; expansa, 
92 ; fastigiata, 92 ; fasti¬ 
giata argentea, 92 ; fasti¬ 
giata aurea, 92 ; fastigiata 
grandis, 93 ; fastigiata 
Standishii, 93 ; Fisheri, 93 ; 
floridayia, 99 ; Foxii , 94 ; 
fructu-luteo, 93 ; glauca, 
93; gracilis pendula, 93; 
horizontalis, 93 ; hori¬ 
zontal^ elegantissima, 93 ; 
imperialis, 93 ; lutea, 93 ; 
nana, 94; nidpathensis, 
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94; pendula, 94; pro- 
cumbens, 94 ; pyramidalis, 
94 ; pyramidalis variegata, 
94 ; recurvata, 94 ; sem- 
p era urea, 94 ; sinensis, 97 ; 
stricta, 91 

Taxus brevifolia Nutt., 97 
brevifolia Hort., 88 
canadensis Marsh, 97 

„ vars. aurea, 97 ; stricta, 97 
capensis Lam., 66 
chinensis Rehd., 97 
cuspidata Sieb. & Zucc., 98 
„ vars. aurescens, 98 ; 
chinensis, 97 ; contorta, 
98; densa, 98; luteo- 
baccata, 98 ; minima, 99 ; 
nana, 99 ; Thayerae, 99 
elongata Ait., 66 
empetrifolia Gord., 91 
falcata Thunb., 67 
fastigiata Lindl., 92 
floridana Chap., 99 
Foxii Carr., 94 
globosa Schl., 99 
Harringtoniana Knight & Perry, 
41 

hibernica Hook., 92 
Hunnewelliana Rehder, 100 
japonica, Lodd., 41 
latifolia Thunb., 72 
media, Rehder, 100 
ynexicana Senelis, 99 
microphylla Gord., 91 
Mite he lli Gord., 91 
montana Willd., 75 
spinulosa Sm., 82 
tardiva Laws., 88 
„ var. aurea, 98 
„ verticillata Thunb., 593 
Tea Wood, 468 
Teocote, 567 

Tetraclinis Mast., 19, 609 
„ articulata Mast., 609 
Thalamia Spreng., 53 
ThuincB, 19 
Thuja, 609 
rhuja Linn., 20, 610 

acuta Moench., 618 
andina Poepp., 376 
articulata Tenore, 209; Vahl., 609 
aurea, 620 
australis Poir, 209 
chilensis Don, 376 
Craigiana Gord., 624 ; Murr., 377 

dolabrata Linn., 630 
Doniana Hook., 381 
elegantissima Hort., 621 
excelsa Brong., 237 
gigantea Carr., 377 ; Nutt., 624 
„ var. japonica, 628; pyra¬ 
midalis, 624 
intermedia Hort., 622 
japonica Maxim., 628 
Key to Species, 612 
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Thuja kongoensis Nakai, 612 
„ koraiensis Nakai, 612 
„ latcBvirens Lindl., 632 
„ Lobbii Hort. ex Gord., 624 
„ tneldensis Hort., 622 
„ Menziesii Doug., 624 
„ nana Hort. 

„ vars. aurea, 620 ; coinpacta 
aurea, 620 

„ nepalensis Hort., 621 
„ obtusa Mast., 240 ; Moench, 
613 

„ occidentalls Linn., 613 

„ vars. alba, 613; albo-spicata, 
613; aurea, 613; aurea 
spicata, 614; Bodmeri, 614 
Boothii, 615; Buchanani 
615 ; caucasica, 617 
columnaris, 615 ; compacta 
615, 616; cristata, 615 

densa, 617; Dicksoni, 615 
Douglasii, 615; Douglasi 
pyramidalis, 615; dumosa 
615; Ellwangeriana, 615 
Ellwangeriana aurea, 615 
erecta, 617 ; erecta viridis 
617 ; ericoides , 616 

fastigiata, 615'; filiformis 

615 ; Froebellii , 616 

globosa, 616 ; Hoveyi, 616 
lutea, 616; lutescens, 616 
Mastersii, 616; Ohlendorfii 
616; pendula, 616; plicata 

616 ; pyramidalis, 615 

recurva, 616 ; recurva 

nana, 616 ; Riversii, 617 

robusta, 617 ; robusta 

lutescens, 616; sibirica, 617 
Spaethii, 616; Spihlmannii 
616; stricia, 615; tatarica 

617 ; Vervaeneana, 617 

“Queen Victoria, “ 613 

viridis, 617 ; Wagneriana 
617 ; I V are ana, 617 
Wareana lutescens, 616 

„ odor at a Marsh, 613 

„ orientalis Linn., 618 

„ vars. argentea, 620; argentea 
variegala, 620 ; athro- 
taxoides, 620 ; aurea, 620; 
aureo-variegata, 623 ; con- 
conspicua, 620 ; cupr- 
essoides, 622; decussata, 620; 
densa, 620; elegantissima, 
621; ericoides, 621; falcata, 
621; falcata nana, 621; 
flagelliformis, 621; glauca, 
621; globosa, 621; gracilis, 
621; Hillierii, 622; Hoveyi, 
622; incurvata, 622; in¬ 
termedia, 622; tneldensis, 
622 ; mexicana, 622 ; 
minima, 622 ; pendula, 621; 
pyramidalis, 622 ; “Rose- 
dalis," 623; semperaurescens. 
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623; Sieboldii, 623; stricta, 
622; tatarica, 622; variegata, 
623; Zuccariniana, 623 
Thuja pendula Lamb., 621 
„ pisi/era Mast., 245 
„ plicata D. Don., 624 

„ vars. atrovirens, 624 ; 

aurea, 624 ; compacta, 625; 
fastigiata, 624; gracilis, 624; 
Hillieri, 625; pendula, 625; 
pumila, 625; pyramidalis, 
624 ; recurvata, 625 ; 

semperaurescens, 625 ; 
zebrina, 625 
„ plicata Mast., 616 
„ pygmcea Fort., 244 
„ pyramidalis Tenore, 622 
„ sibirica, Linn., 613 
,, sphceroidalis Rich., 249 
„ sphceroidea Spreng., 249 
„ Standishii Carr., 628 
„ sutchuenensis Franch., 629 
„ tatarica Forbes, 622 
„ tetragona Hook, 381 
„ variegata Hort., 623 
Thujopsis Sieb. & Zucc., 20, 630 
,, borealis Fisch., 237, 630 
„ dolabrata Sieb. & Zucc., 630 

,, vars. australis, 632; Hondai, 
632; nana, 632; variegata, 
632 

,, Standishii Gord., 628 
„ Tchugatskoyce Carr., 237 
Tich sha, 651 
Tome-ki, 629 
Toatoa, 55 

„ Mountain, 54 
Todo-matsu, 165 
Torreya Arnott, 17, 100 
„ californica Torr., 101 
„ Fargesii Franch., 102 
„ grandis Fort., 102 
„ grandis Rehd. & Wils., 102 
„ Humboldtii Knight, 75 
„ Jackii Chun, 104 
„ Key to Species, 101 
„ Myristica Hook., 101 
., nucifera Sieb. & Zucc., 104 

„ vars. grandis, 102; 

radicans, 106 
„ taxifolia Arn. # 106 
Totara, 83 

„ Alpine, 78 
Tree of Gold, 528 
Tschugatskoy, 237 
Tsuga, 650 
Tsuga Carr., 22, 634 

„ Albertiana Senec., 644 
„ Brunoniana Carr., 642 
„ calcarata Downie, 641 
„ canadensis Carr., 636 

„ vars. albo-spica, 637 ; 
argentea, 637 ; compacta, 
637; gracilis, 637; Jenkinsii, 
637 ; macrophylla, 637 ; 
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microphylla, 637; milfor- 
densis, 637 ; minima, 637 ; 
nana, 637; parvifolia, 637; 
pendula, 637; Sargentiana, 
637; Sargentii, 637 
Tsuga caroliniana Engel., 638 
„ chinensis Pritzel, 640 
„ diversifolia Mast., 641 
„ dumosa Eich., 642 
„ formosana Hayata, 644 
„ Forrestii Downie, 641 
„ heterophylla Sarg., 644 
,, Hookeriana Carr., 649 
,, japonica Shiras., 582 
,, Jeffreyi Henry, 648 
,, Key to Species, 635 
„ Mertensiana Carr., 644, 649 

„ var.argentea, 649 ; Merten¬ 
siana x heterophylla, 648 ; 
Mertensiana var. jeffreyi , 
648 

„ patens Downie, 641 
„ Pattoniana Senec., 649 
„ var. Jeffreyi, 648 
„ Sieboldii Carr., 650 
„ var. nana, 641 
Tsuja Murr., 650 
„ Wardii Downie, 641 
„ yunnanensis Mast., 640, 651 
Tumion Rafin., 100 
Turpentine, Strasbrrg, 108 
„ Venice, 351 

Violin Wood, 389 

Washingtonia Winsl., 600 
„ californica Winsl., 600 
Weiss-Kiefer, 555 
Wellingtonia Lindl., 600 
„ gigantea Lindl., 600 


Wellingtonia, 600 
Western Red Cedar Wood, 627 
Whitewood, 555 
Widdringtonia Endl., 19. 652 
„ cupressoides Endl., 653 
„ dracomontana Stapf., 653 
„ eqnisetiformis Mast., 215, 653 
„ juniperoides Endl., 653 
„ Mahoni Mast., 654 
„ Schwarzii Marl., 653 
„ Whytei Rendle, 654 
Wood, Tea, 468 
Woods, Hard, 8 
Woods, Prince of, 77 
„ Soft 8 


Yacca, 84 
Yellow Wood, 58 
„ Bastard, 67 
„ Common, 67 
„ Falcate, 71 
„ Oteniqua, 67 
„ Real, 72 
„ Upright, 72 
„ Woods, 58 
Yew, 87 

„ Chinese, 97 
„ Common, 88 
„ Florence Court, 92 
„ Golden, 90 
„ Golden Irish, 92 
„ Irish, 92 
„ Japanese, 98 
„ Nidpath, 94 
„ Plum-fruited, 61 
„ Prince Albert's, 85 
„ Westfelton, 91 
„ Yellow-berried, C3 
Yews, 87 








